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SUMMARY 

A FORTRAN code has been developed for the UNIVAC-1108 digital com- 
puter to unfold lithium -drifted germanium semiconductor spectrometer 
polyenergetic gamma photon experimental distributions . It was speci- 
fically designed to analyze the combination continuous and monoenergetic 
gamma radiation field of radioisotope volumetric sources. The code 
generates the detector system response matrix function and applies it 
to the monoenergetic spectral components discretely and to the continu- 
um iteratively. It corrects for system drift, source decay, background, 
and detection efficiency. Results are presented in digital form for dif- 
ferential and integrated photon number and energy distributions , and 
exposure dose. 


iii 


1 . 


INTRODUCTION 


This report presents a description of and the user requirements for, code 
CUGEL a digital computer code to unfold semiconductor spectro- 

meter polyenergetic gamma photon experimental distributions developed 
for the JET PROPULSION LABORATORY under Contract No. 952706. Code CUGEL 
written in the FORTRAN V language for the JPL UNIVAC-1108 digital computer, 
is a very much modified and redesigned version of code CUPED which was 

developed under contracts NAS5-10133 and NAS5-10337 for NASA- Goddard 

(1-41 

Space Flight Center . The experimental distributions which the code 
has been specifically developed to analyze, are those recorded by the ger- 
manium (lithium-drifted) Ge(Li) semiconductor detector coupled 

to a multichannel pulse -height analyzer and exposed to the continuous and 
line energy photons emitted by radioisotope volumetric sources. 

The code can either read or generate the detector system response function 
matrix and apply it to unfold the pulse-height analyzer distributions to deter- 
mine differential and integrated photon number and energy distributions, and 
exposure dose. The response matrix generation procedure relies on the 
spectra of standard radioisotopes such as Cd , Ce , Hg , Sr , Cs , 
Nb^, Mn^, Zn*^ and Co^. The standard spectra are normalized with res- 
pect to photopeak pulse-height and area, and their photopeaks subtracted 
to obtain normalized Compton continua . The response matrix vectors are 
determined at each energy by interpolating the normalized continua and com- 
puting the associated Gaussian photopeaks. The thus interpolated vectors 
are redistributed in pulse-height to correspond to the detector system 
energy response and to satisfy the requirements of the spectra to be 
unfolded. Quadratic interpolation of the normalized continua is car- 
ried out by a specifically developed 'Method of Parts', described in 
this report. 
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Code CUGEL applies the response function either iteratively or discretely 
depending on whether the unknown is either a continuous spectrum, a com- 
plex spectrum consisting of a limited number of photopeaks or a spectrum 
consisting of a continuum -plus -photopeaks . The code determines the de- 
tector incident photon lines in the unknown spectra by photopeak analysis. 
The corresponding photopeak associated Compton continua are determined by 
an interpolation of the standard Compton continua. The thus determined 
photo peak-plus -continuum spectra are then subtracted to leave, ideally, 
either a continuous or zero residual spectrum. Continuous and residual 
spectra are iteratively unfolded according to the matrix inversion technique 

(5 — 81 

of Scofield' , to determine detector-incident continuous photon spectra. 
The total incident gamma photon spectrum is determined as the sum of the 
line and continuous components . 

The code corrects for partial photon energy deposition in the Ge(Li) detector 
through the application of the response function matrix. It corrects for the 
number of photon interactions in the detector crystal and for absorptions by 
the crystal cladding materials, interposed absorbers such as aluminum and 
the air medium between the source and the detector active region. In addi- 
tion, it corrects for primary source decay, pulse-height drift and natural 
background. 
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2 . CODE DESCRIPTION 


2.1 INTRODUCTION 

Code CUGEL is written in the FORTRAN V compiler language for the jPL 
UNIVAC-1108 digital computer. It was designed to run under the Exe- 
cutive 8 monitor system at the Jet Propulsion Laboratory. Input data 

are read from card-to-tape TAPE 5 , digital output is written on 

tape for print out TAPE 6. The code calls only standard library 

subroutines, such as transcendental functions. Although CUGEL is 
designed for the UNIVAC-1108 it may be readily adapted to CDC and IBM 
machines. It has a total word size requirement of less ~ than 65000. 

The code consists of a main control program and thirty subprograms. 

A subprogram glossary is given in Appendix I, in alphabetic name order, 
and a code FORTRAN punch card deck listing in Appendix II. Appendix III 
consists of a sample input card deck listing and Appendix TV of a program 
output listing corresponding to the input given in Appendix III: the exe- 
cution time for the sample data was approximately 70 seconds with com- 
pile and loading time being approximately 45 seconds. 

The logic and function of the main program, referred to as MAIN, and its 
subprograms are discussed in Section 2.2, in some detail. Those sub- 
programs not discussed are considered as being adequately described in 
either Appendix I or references (1) through (4) . The user is also re- 
ferred to these same references for the theoretical bases of the precursor 
code, CUPED. The constants required by the code are explained in Section 
2.3. Reference to this Section will allow the user to make changes as 
necessary, in for example, the relationship of such as the detector system 
photopeak resolution function. The. general logic of code CUGEL is discussed 
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in Section 3.1. The code input is detailed in Section 3.2, and the output is 
defined in Section 3.3. FORTRAN names and variables are shown capitalized 
in what follows, with 'zero' and 'oh' thus: 0,0. 

Z.2 CODE LOGIC 

2.2.1 MAIN PROGRAM 

The main program was designed to execute data input and output opera- 
tions, many of them under initially input option signals, and provide the 
control connectivity for the hierarchy of thirty subprograms presented in 
Figure 1. Figure 2 shows a simplified flow diagram of the main program; 
the called subprograms are: 

RESFUN GANE DEC DISCRT 

S0LN DECAY GE0MTR DETECT 

Subprogram RESFUN is called by MAIN to generate and return the detector 
system response matrix and the associated vectors relating pulse-height 
to photon energy; photopeak-area -to-total-spectrum-area ratios (experi- 
mental photofractions, for code check purposes); and standard spectra 
photopeak mean pulse-height and resolution. Under control of an input 
option signal, the response matrix and its associated vectors may be read 
as a card deck, instead of generated. For the analysis of many sets of 
unknown spectra one response matrix may be applicable, and thus the main 
program includes an option to bypass either the calling of RESFUN or the 
input of a matrix card deck. For similar reasons an option is provided to 
call RESFUN to generate a response matrix based on previously input stan- 
dard spectra . 
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Input options allow either the execution of MAIN to continue, return to start 
or call EXIT, after the calling of RESFUN. Thus, for example, the code may 
be run only for the purpose of generating a response matrix. 


Unknown spectra may be input to the code in uninterrupted blocks of up to 
20 spectra through the calling of subprogram DEC by MAIN. If pulse-height 
analyzer background subtracted counts are recorded in a complement mode, 
i.e. as positive numbers, the code converts them to true negative numbers 
in subprogram DEC. A count greater than 9 x 10^ is assumed to be in the 
•complement mode. 

MAIN is coded to subtract background spectra from source-plus -back- 
ground spectra under an input option control signal. This allows the 
subtraction or addition, of a fraction or multiple of a background spec- 
trum. It further allows the continued reuse, as desired, of a previously 
stored background spectrum, and of course the addition of similar spectra 
if this is the requirement of the user. 


The energy correspondence of an unknown spectrum to the response 

(1 2 9 10) 

function matrix is matched through MAIN calling subprogram GANE ' * ' 
Subprogram GANE returns the unkn'. vn spectrum to the main program 
after normalization to pulse-height analyzer true zero pulse-height 
and gain changing such that channel width corresponds to that of the 
response matrix. 


Additional automated modification of an unknown spectrum may be op- 
tionally carried out by the code, namely: 

(a) the counts in the first n 'dead' channels of the spectrum may 
be replaced with either the count stored in channel n + 1 or 
determined by a straight line function of specified slope; and/or 
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(b) the counts between specified limiting channels may be replaced 
by counts determined by a straight line function of specified slope 

Item (a) allows the user to make judgments with respect to the first few 
percent of the spectrum which is often either suspect or electronically dis- 
torted. Item (b) allows the removal of a known spurious peak, etc. in order 
to allow more meaningful subsequent analysis to be carried out. 

At this point in the main program on both the first and subsequent loops, 
the response matrix is stored, and an unknown pulse-height analyzer spec- 
trum is ready for analysis and conversion to a photon number spectrum. 
According to an input option signal the code is instructed that the unknown 
spectrum is either a pure continuum or a specified number of monoenergetic 
spectra "super -imposed" on a continuous spectrum. If the input option in- 
dicates the presence of superimposed monoenergetic spectra and if either 
their line energies and/or photopeak tail channel limits are input, MAIN 
calls subprogram DISCRT prior to calling subprogram S0LN to carry out 
iterative unfolding of the continuum. In the event that neither the energies 
or channel limits of the unknown spectrum peaks' are input they may op- 
tionally be 'searched -for’ from channel MS to MX in subprogram FIND, which 
is called by DISCRT . 

Subprogram DISCRT is called by MAIN to analyze the photopeaks indicated 
by the input options for the monoenergetic components of the unknown 
spectrum. Gaussian distributions may be fitted to each' photopeak and the 
associated Compton continua determined by DISCRT calling subprogram 
RESFUN and the corresponding line photon numbers calculated. In this 
manner the monoenergetic spectral components may be calculated in 

turn and subtracted, i.e. stripped, from the unknown spectrum to leave a 
residual continuum spectrum. The residual spectrum is returned to MAIN 
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for subsequent analysis and unfolding. The monoenergetic photon numbers 
thus obtained are added to the residual photon number spectrum determined 
later by unfolding, to give the total photon number corresponding to the 
input pulse-height analyzer spectrum. If the photopeak is distributed over 
less than 6 channels a Gaussian function will not be fitted. In this last 
event the peak pulse-height and area will be obtained by moments and chan- 
nel summation analysis, respectively. 

Before calling subprogram S0LN the code tests certain input options, M(I) , 
to determine specific requirements , e.g. 

(a) is unknown spectrum to be corrected for detection efficiency 
by calling subprogram DETECT prior to gain changing, (eg. 
from 200 to 30 channels) and before unfolding or after?; or 

(b) is unknown spectrum to be actually unfolded? 

Item (a) allows the user to make decisions with respect to efficiency 

correction effects and accuracies. Item (b) allows the user to make 

decisions with respect to such as the significance of actually carrying 

out the unfolding procedure on a low energy spectrum such as that of 
147 

Pm . The above options and all others , are defined in more detail 
in Section 3.2. The called subprograms RESFUN, DISCRT, DETECT, 

S0LN and GE0MTR are discussed further in Subsections 2.2.2 through 
2.2.7. 

At this point in the main program on both the first and subsequent loops, 

unknown spectra are considered as prepared for unfolding, and thus, they 

and the response matrix are communicated to subprogram S0LN. This 

subprogram is called by to control the iterative unfolding process 

(2,5,6) 

according to the Scofield method and to apply efficiency correc- 

tions. It returns the corrected photon number spectrum to the main program. 



The main program calls subprogram DECAY to determine the primary source 
decay factor. Subprogram DECAY returns a correction factor by which the 
number spectrum is later multiplied. The calling of subprogram DECAY may 
be optionally bypassed # in which case a multiplying factor of unity is 
assumed. 

Subprogram GE0MTR is called by the main program to apply the decay 
correction factor, carry out geometrical corrections, compute differential 
and integral photon number and energy distributions , and exposure dose . 

Subprogram GE0MTR returns the final results to the main program for 
output, after which the code loops back along either paths 1,2, or 3, 
as shown in Figure 2. The code loops back along path 1 primarily to 
read new data pertaining either to the response matrix or to the control 
options or both. The code loops back along path 2 to read new data 
pertaining either to the unknown source or if the maximum number (20) of 
allowable passes along path 3 have been equaled; the second reason 
is dictated by either code DIMENSION or computer finite capacity. 

The code loops back along path 3 to read a new unknown spectrum 
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2.2.2 RESPONSE FUNCTION MATRIX 

2.2.2. 1 Response Matrix Generation 

The detector system response function matrix is generated under the 
control of subprogram RESFUN. The subprograms called by RESFUN are 


namely; 






SPN0&M 

POGELI 

BS 

XPL0T . 


ADPEAK 

GANE 

TE 

TA VECTMX 


The main program supplies RESFUN with control parameters, and varia- 
bles. RESFUN begins execution by Input of a card deck of spectra of 

standard radioisotopes. The number of such spectra is equal to NSTAND, 
where NSTAND £ 9 . This card deck is preceded by one parameter card 
containing information regarding the number of spectra in the deck (NSTAND) 
and the number of channels in the input standards (NXLIM) . The single 
parameter card is followed by a card set of NSTAND spectra. Each spec- 
trum is preceded by one parameter card and is input in order of energy as- 
cendance. The parameter card for each spectrum contains the source 
identity, data regarding peak approximate locations and the deviation of 
the spectrum from true zero pulse-height, i.e. the + normalizing spec- 
trum shift required; further details are referred to Section 3 . 


The standard source spectra allowed by the code must be monoenergetic 
e.g. 


Cd 


109 


Mn 


54 


Ce 

Nb 


139 

95 


„ 203 _ 51 

Hg Cr 


Sr 


85 


Cs 


137 


65 22 85 65 22 

Zn and Na are allowed if Sr has been input; Zn is preferred to Na" 2 

because of the 0.51 MeV photopeak intensity relative to the high energy 

photopeak. 


60 

The code as presently designed also allows the inclusion of Co and 'hand' 

prepared monoenergetic spectra of higher energies, e.g. the sample data 

228 

in this report includes a hand modified spectrum of Th 

According to an input option and after the first call, calling of RESFUN 
by MAIN allows the by-passing of input of standard spectra. This allows 
the code to generate a response matrix based on already stored and norma- 
lized standard spectra. Similarly subprogram DISCRT calls RESFUN to 
determine Compton continua based on already stored current standard 
spectra. • 

After spectral data is input to RESFUN, counts in the complement mode 
are converted to their true negative value. The spectra are shifted to 
true-zero pulse-height by the calling of subprogram GANE. Their order 
of input is established prior to the calling of subprogram SPN0RM for 
spectral normalization. 

Subprogram SPN0RM is called by subprogram RESFUN to normalize the 

65 

single -photopeak and Zn standard spectra with respect to photopeak 

area and pulse-height; photopeaks and source-characteristic X-ray peaks 

60 

are subtracted. The multipeak spectrum of Co is normalized in RESFUN 

after the return from SPN0RM. The residual spectra determined by SPN0RM 

60 

(and RESFUN in the case of Co ) consist of Compton continua character- 
istic of the primary photon energy. X-ray peaks are optionally subtracted 
where they are not representative of the primary photon energy but rather of 
the radioisotope source. The 0.51 MeV component photopeaks and their 
Compton continua are subtracted for the same reason. Figure 3 shows 
a typical set of spectral continua in the energy domain 0.166 MeV to 
2.615 MeV, normalized by subprogram SPN0RM as described in Section 
2 . 2 . 2 . 2 . 
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Subprogram SPN0RM returns the normalized differential standard Compton 
distributions to subprogram RESFUN. The energy ordered normalized 
continua are interpolated quadratically with respect to the energy axis 
of the desired response function matrix through subprogram RESFUN calling 
subprogram POGELI. The result of this interpolation consists of N(corres- 
ponding to the required matrix size) Compton continuum vectors normalized 
to unit photopeak area and pulse-height. Subprogram DISCRT similarly 
calls RESFUN to obtain interpolated normalized Compton continua over a 
required number of channels and at the specific energies corresponding to 
photopeak analysis. 

Unit.area and mean pulse-height Gaussian photopeaks are added to the 
interpolated differential Compton continua to give N (matrix size) complete 
spectra (matrix vectors) . The peaks are computed through RESFUN calling 
subprogram ADPEAK. The Gaussian photon energy dependent standard 
deviation cr (E) , is determined by interpolation of those values obtained 
by the earlier photopeak fitting. Subprogram ADPEAK computes a Gaussian 
photopeak histogram in accord with the methods described for Equation (4) 
in Section 2. 2. 2. 3 of this report. The N determined unit size differential 
spectra are redistributed linearly in pulse-height as a function of photon 
energy. The redistribution is obtained through RESFUN calling subprogram 
GANE . 

At this point in the subprogram RESFUN execution, a response function 
matrix has been determined. This matrix and its corresponding vectors 
for pulse-height photon energy and photofraction are returned to the main 
program. Figure 4 compares the photofractions of the response matrix 
vectors as determined by RESFUN with actual values separately determined 
for the standard source experimental spectra. 
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2. 2. 2. 2 Spectrum Normalization 

Subprogram SPNQJkM normalizes the standard spectra input to RESFUN. 

It begins execution by carrying out necessary initializations. SPN0RM 
calls subprogram PKFUN to carry out a Gaussian fit to the spectral photo- 
peaks. Subprogram PKFUN estimates the necessary initial values of the 
peak function parameters: straight -line -base slope and intercept, Gaussian 
photopeak standard deviation, area and mean pulse- height. Subprogram 
PKFUN returns the parameters of the fitted and subtracted photopeaks 
and the residual spectra to subprogram SPN0&M. Subprogram PKFUN 
calls subprogram STDFT3 to carry out the non-linear regression of the 
peak function. The peak function is obtained by STDFT3 calling sub- 
program FUNZ. 

Subprogram SPN0RM uses the determined photopeak pulse-height and area 

parameters to normalize the continua of the standard spectra. A subtraction 

of the characteristic X-ray peaks is carried out in the case of those spectra 

85 

where they occur. The 0.51 MeV photopeak and continuum of Sr , if it has 

been input, is employed to subtract the 0.51 MeV spectrum contribution 
65 

of Zn . This operation requires both count and pulse-height gain nor- 
malization, the gain normalization being carried out through the calling 
of subprogram GANE . 

The residual Compton continua are gain normalized to a photopeak pulse- 
height of N0RM (e.g. = 200) channels by the calling of subprogram GANE 
and count normalized to unit photopeak area by a division operation. - • 
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The resulting residual normalized continua are checked for negative count 
values, which are replaced by zero, and returned to the calling subprogram 
RESFUN. The fitted photopeak parameters are also returned to subprogram 
RESFUN. 

60 

The two-component spectrum of Co is normalized in RESFUN, although 
the photopeaks are subtracted under the control of SPN0RM. The normali- 
zation is actually carried out on the 1.33 MeV contribution only, the 1.17 

MeV contribution being discarded. The 1.33 MeV continuum is obtained 

60 

as the residual remaining in the input Co continuum after subtraction 
of the 1.17 MeV continuum. The 1.17 MeV continuum is obtained by an 
extrapolation in subprogram POGELI based on the three highest energy 
standard normalized continua (e.g. Cs^ 7 , Mn^ andZn^). The 1.33 
MeV residual continua so found is then normalized and included as a mem- 
ber of the previously determined set of standards. Figure 3 shows an 
example 1.33 MeV continuum and Figure 4 the photofraction determined by 
the code. 


2. 2. 2. 3 Photopeak Fitting 

Subprogram SPN0RM calls PKFUN, which in turn calls STDFT3, to fit the 
photopeaks of the standard source spectra with a 'Gaussian-plus -straight- 
line-base' function. Under options discussed in Section 2.2.4. , subpro- 
gram DISCRT calls STDFT3 to fit the photopeaks in the unknown spectrum 
with the same function. As presently coded PKFUN requires that only the 
standard source energy and the approximate peak location be specified by 
SPN0RM. 

Initial estimates of the photopeak function parameters, which are regression 
fitted in STDFT3 , are determined in PKFUN. The mean pulse-height para- 
meter B (1) is estimated from the channel of maximum count in the vicinity 
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of the specified approximate channel location of the peak. The standard 
deviation parameter B(2) , of theGaussian,is obtained from the expression 


B (2) = a (B (1)/E) , channels , 


( 1 ) 


where 

a 

and 

E 


= 0.001536 exp (0.395 * E) , MeV, (2) 

= photon energy corresponding to specific photopeak , 
MeV. 


Figure 5 compares the above expression for a with the regression fitted 
values obtained for the JPL standard spectra. The area parameter of the 
Gaussian B (3) , is initially estimated from the expression 


B (3) = H * B (2) * 2.35, counts, (3) 

where 

H = count above straight-line -base in channel of maximum 
count i.e. in channel B (1) , 

2.35 = a Gaussian constant relating standard deviation to 
width at half of maximum peak height. 

The photopeak base is taken as the straight line between the counts in the 
channels defined by|B (1) ± 6 . 0 * B (2) , rounded up or down to integerj . 

Subprogram STDFT3 is called twice by PKFUN to fit the photopeaks of the 
standard source spectra. On the first call the Gaussian is fitted over the 
channel range defined by B (1) ± 6 . 0 * B (2) , but since Ge(Li) photopeaks 
are quite assymetrical in comparison to those measured in Nal(T^) spectro- 
metry, the parameters determined on the first call are used as initial es- 
timates for a second call. On the second call the photopeak is fitted with 
the Gaussian function from channel N1 to channel B (1) + 6 . 0 * B (2) . N1 
is taken as the lowest count channel satisfying, N (0.8H) s N1 < B (1), where 
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N(0.8H) defines the channel < B (1) containing ^ 80% of the count in channel B (1) . 
In this manner the photopeak is systematically fitted with a Gaussian over the re- 
latively symmetrically upper two-thirds of its extent. Appendix V shows sample 
residual counts for a number of the standard spectra after subtraction of the fitted 
Gaussian. The value of the count H, in the integer-B (1) channel is indicated. 

The residual can be seen to relatively consistent, especially in view of the limited 
number of photopeak channels over which the measurements were made. 

Subprogram STDFT3 carries out the non-linear regression of the photopeak 
function. The logic of this subprogram is very similar to that of subprogram 
STDFIT, described in reference (4) . The theoretical logic of STDFIT is 
given in Appendix VI; it is directly reproduced from reference (2) and is gener- 
ally applicable to STDFT3 . There are two major differences between the STDFIT 
and STDFT3 codes, the former is designed for a single Gaussian whereas 
STDFT3 is designed for n-Gaussians, although it is presently only 'DIMEN- 
SIONED' for two. The second major difference is that whereas STDFIT calls 
FUNUS to compute the photopeak function f(x j .) to be fitted to the photopeak 
counts y(x A ) , STDFT3 calls FUNZ to determine FCx^) , a histogram, where 
Xj is the mid-channel pulse-height and 

x^ + 0.5 

f (v) dv , (4) 

x^ - 0.5 

m 

f (v.) Av, (5) 

j = 1 



F (x.) = 
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where 


v = pulse-height variable of integration for channel x^; 
m = number of subdivisions of channel 

The above approach is necessary for Ge(Li) photopeaks because of the su- 
perior resolution as compared to NaI(T^,). A comparison of experimental and 
fitted photopeak distributions are given in Appendix VI. 

2. 2. 2. 4 Compton Continuum Interpolation 

Subprogram POGELI quadratically interpolates or extrapolates normalized 
Compton continua. It is called by RESFUN for response matrix vector 
generation purposes and multipeak standard spectrum analysis. Actual 
quadratic interpolation is performed by function subprogram TE . For 
energies between zero and that of the lowest energy input standard, the 
interpolation is necessarily linear. The linear interpolation assumes, 
reasonably, that at zero energy the channel counts are also zero. 

Although the interpolation is quadratic, the redistribution of the standards 
before and after interpolation is such that the method developed here is 
referred to as one of 'parts'. While code CUPED uses the 'method-of- 
three-parts' ^ ^ # CUGEL uses the 'method-of-two-parts' . This method di- 

vides the continuum into two characteristic regions: A) zero energy to 
Compton edge, and B) Compton edge to photopeak mean pulse-height. 

The mutual boundary of each region is overlapped for continuity reasons. 

The dashed curves in Figure 3 indicates the regional boundaries. 

The major difference between the CUGEL and CUPED methods is in the 
handling of the backscatter peak, which is smaller but sharper in Ge(Li) 
than its counterpart in Nal(T^) . In code CUGEL, the backscatter peaks 
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are subtracted from the main continuum, normalized and interpolated se- 
parately. The subtraction is done in subprogram FITLIN which is called 
by subprogram BS. The normalization is carried out in BS with respect to 
the standard of lowest energy; the interpolation is carried out in BBS. 

Where backscatter peaks are merged with the Compton edge, as in the 
203 

case of Hg , a backscatter peak is interpolated and subtracted in sub- 
program BS to leave an unmasked Compton edge. Figure 6 shows the 
backscatter and Compton edge peak pulse-height as a function of photon 
energy. The merged-region is clearly seen in this figure to be defined as 
0.24 < E < 0.34, MeV. 

Prior to interpolation (or extrapolation) the continuum regions A and B are 
aligned such that the regional boundaries on which the Compton edges 

lie are at the same pulse-height. Alignment is carried out with respect 
to the continuum of highest energy for the set of three standards in the 
quadratic, by the calling of subprogram GANE. The two interpolated 
components, A and B, are unaligned by gain changing to obtain the de- 
sired continuum. The pulse-height axis direction of region B is reversed 
for convenience during the whole operation, i.e. zero pulse-height is 
taken at the photopeak mean pulse-height. An empirically modified form 
of the Compton angular- energy relationship is used to aid in automatically 
locating the Compton edges and backscatter peaks. 

POGELI returns the interpolated Compton continuum to the calling program , 
RESFUN. Figure 3 shows example Compton continua as determined by 
CUGEL; they, can be seen to compare well with the normalized continua 
from which they were determined. The photofractions of Figure 4 also 
substantiate the interpolated continua. 

r . ' 
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2.2.3 Analysis of Monoenergetic Spectral Contributions 

Subprogram DISCRT is called by MAIN according to an input option to 
analyze photopeaks and their associated Compton continua, in complex 
spectral distributions. Subprogram DISCRT will fit a 'single or double 
Gaussian-plus-straight-line'function to the photopeaks of a multipeak 
spectrum. It will subtract the fitted photopeaks and their associated 
continua to leave a residual continuous spectrum. In the case of no 
continuous component in the complex spectrum, the residual will, ideally, 
have zero intensity. 

The code CUGEL user may optionally input either the energy of the photopeaks 
to be fitted in DISCRT, the photopeak fitting limits (channel numbers) , request 
the code to search for peaks or alternately combine these three options. In 
the event that the energies of only certain peaks are known they may be input, 
while the remainder may be defined by fitting limits. The choice of energy 
order of monoenergetic peak analysis and spectral stripping is left to the user; 
the code permits a mixed order to be chosen. 

In addition to fitting and subtracting' the monoenergetic components of an 
unknown spectrum, DISCRT determines their corresponding efficiency- 
corrected detector-incident photon number. The thus determined photon 
number may be, optionally, either added to the continuous photon number 
determined by later unfolding or diverted for separate output. In this way 
the separated radiations can be studied, e.g. bremsstrahlung analyses 
may be carried out even though the subject source also emits monoener- 
getic photons . 

Subprogram DISCRT begins execution by determining whether the photopeak 
fitting limits have been input to MAIN by the user or whether they are to 
be calculated. In the event that they are to be calculated, DISCRT begins 
execution by estimating their channel locations based on the peak input 
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energies. It first establishes the approximate channel region of the photo- 
peak. It then ascertains it more accurately for the approximated channel 
region by calling subprogram VECTMX to establish the channel of maximum 
count. The fitting limits are determined as a function of the photon energy 
dependent standard deviation. In the event that neither peak limits nor 
energies are input, DISCRT calls subprogram FIND to search for photopeaks 
A check is made to ensure that all the limits determined are within the spec- 
trum and that their domains do not overlap each other. 


Subroutine FIND searches for peaks from channel MS to MX, excepting 
those channel regions where limits have been input. It will not examine 
spectral regions where the count is < G. The logic of FIND consists 
of testing the count y in channel i against the count in channels i - 1 
and i + 1 , between channels N1 and N2 , where N2 = N1 + II; II = 4 was 
found to work satisfactorily for all spectra tested. A peak is assumed if 


1/2 

Y + T * Y 
N1 N1 


1/2 

< Y > Y +T*Y 
i N2 N2 


N1 < i < N2, 


( 6 ) 


where 

T = 6 to 10 and G = 100.0, were found to work satisfactorily for all 
spectra tested. 


With the fitting limits established a single or double Gaussian distribu- 
tion is regression fitted to each photopeak in turn providing the number 
of channels in the peak is greater than six. Actual photopeak function 
fitting is carried out by the calling of subprogram PKFUN. In the case 
of double or merged peaks , subprogram GUESS3 is called to estimate 
initial values of the Gaussian parameters. GUESS3 estimating is carried 
out using the general logic described in Section 2. 2. 2. 3 for PKFUN. 

In the event that the photopeak is distributed over six or less channels, 
the area and mean pulse-height are determined from the counts in excess 
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of a straight line joining the counts in the limit channels and from the first 
moment of rotation respectively. 

The Compton continuum associated with each photopeak is determined by 
DISCRT calling subprogram RESFUN, which returns an interpolated continuum 
normalized with respect to a photopeak of unit area and pulse-height (N 01 M 
channels). The continuum is then scaled and gain changed according to 
the determined peak area and pulse-height. 

Gain changing is carried out through DISCRT calling subprogram GANE. 

The photopeak and Compton continuum are then subtracted from the un- 
known spectrum for each monoenergetic spectral component in turn to 
finally leave a continuous residual spectrum. If no continuous contri- 
bution was present in the unknown, then ideally a zero spectrum will 
result . 

Prior to returning the residual continua to MAIN for iterative unfolding, 
DISCRT determines the photon number corresponding to each monoener- 
getic spectral component. This is done by computing the photofraction, 

P(E) , the detector interaction efficiency, e(E), and the attenuation term 
for air and other material interposed between the source and detector, 
k(E) . The photon number is then determined from the relationship: 

. . _ Photopeak Area (or Counts) . . 

N (Lj " P(E) • 77(E) .... Kn 

where 


77(E) = c(E) • k(E) . 
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The corrections noted are carried out by subprogram DISCRT calling sub- 
program DETECT. N(E) is returned to MAIN to be optionally either added 
to the iteratively unfolded continuum number spectrum or to be output 
separately. 

2.2.4 Spectral Unfolding 

The reduction of pulse-height analyzer continuous spectra to photon number 

spectra and the application of efficiency corrections are carried out under 

the control of subprogram S$LN called by the main program. Subprogram 

S0LN begins execution by carrying out certain initializations after which 

it calls subprogram RESMAT to unfold the pulse-height analyzer spectra 

(956) 

according to the Scofield method' ' 1 . The number spectra returned 

by subprogram RESMAT are corrected for efficiency by S0LN calling DETECT. 
The thus corrected number spectra are returned to MAIN. The remainder of 
this' section describes the logic of the unfolding subprogram RESMAT and 
of the efficiency vector subprogram DETECT, AIRABS and ALUM. 

Subprogram RESMAT unfolds the pulse-height analyzer spectra by solving 
the matrix equation (in matrix notation) 

?=lN' (8) 

where P and Kr are the m-dimensional vectors of the PHA spectrum and the 
efficiency uncorrected photon number spectrum, respectively, and R is 
the m x m square response function matrix. Equation (8) is formally solved 
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as 


N* =R _1 N (9) 

where R is non-singular and R * is its inverse. Subprogram RESMAT exe- 

(5 6) 

cutes equation (9) iteratively according to the Scofield method' ' . Figure 

7 shows a flow diagram of the iterative algorithm coded in subprogram 
RESMAT. Further details are referred to references (1-8). 


The efficiency corrected photon number spectrum N, is determined from 

, v (2) 

equation (9) , as 


N=T7~ 1 N' < 10 ) 

where is a diagonal efficiency matrix accounting for interaction efficiency 
and photon attenuation by detector cladding, air and aluminum interposed 
between the source and the detector active region. Subprogram S0LN calls 
subprogram DETECT which in turn calls function subprograms EFFIC2, AIRABS 
and ALUM, to determine r,. S0LN then executes equation (10) and returns the 
determined photon number spectrum to MAIN. Figure 8 shows an example spec- 
trum before (P) and after (N) unfolding. 


Subprogram EFFIC2 determines the interaction efficiency for the right- 

cylindrical Ge(Li) detector exposed to an axially located source of photons 
r „ (2,12) 
of energy E , as 


e (E,r) = 


Q 


(1 - e ~ u(E)x ) d .Q. 


(ID 


detector 


where 


u ( E) = total linear attenuation coefficient of Ge(Li) for photons of 

(13-17) 

energy E' (excluding coherent scattering) , 
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x = photon vector path length in the detector prior to interaction , 


r = source-to-detector distance / 


Q = the solid angle subtended at the source by the detector. 


Equation (11) may be rewritten in a form more suitable for solution, as 


(2,18) 


* (E,r) = 1 I i-e 
o 


a l 

/ [- 


-jj(E) H seca 


j sin a d a 


-'V 


xA- 


/aof-. ~a (E) (R cosec a -r sec a)'] . . „ . 

Ja ^ 1-e p x J sin a d a 


sin a da +J° C 


2 sin a d a 


a, 


( 12 ) 


where 


i / R 

-1 x 

a i = tan \TT~h 


a o = tan 


-1 


R 


x 


H — cylindrical length of Ge(Li) detector active region 


R = cylindrical radius of Ge(Li) detector active region 

5C 


The geometry for equation (12) is given in Figure 9. 


In practice the source will have finite dimensions, but as long as they 
are relatively small, equation (12) is valid. The interaction efficiency 
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for small line and disc sources relative to a point source may be estimated 
from reference (17) . Equation (12) is evaluated by a numerical integration, 
which is carried out by subprogram SIMPSN, which calls function FC to deter 

mine the integrand . The photon flux incident on the crystal is corrected for 

\ . 

air and aluminum absorption. This correction, multiplied by Equation (12) , 
yields the diagonal efficiency -matrix -q, as * 


"ij = c (E i, r) exp (_r ''air (E 1> > ‘ exp <-* ' Malum < E i> > : 

1 - j = 1, 2, •••, m, (13) 


where 


[i (E) = total linear attenuation coefficient of the material (air 

and aluminum per subscripts) interposed between source 

(13 — 17 ) 

and detector for photons of energy E., 

t = thickness of the aluminum absorber material interposed 
between source and Ge(Li) detector , active region 


m 


= matrix size . 


In accord with input option signal m(19) +0, the interactions efficiency 
given by Equations (12) and (13) may be bypassed and instead obtained 
from an empirical relationship as 

-1.32 


C (E) = 0.441 E 


/P(E) , 


( 14 ) 


The agreement between this equation and equation is seen in Figure 10. 


2.2.5 Analysis of Unfolded Spectra 


Subprogram GE0MTR is called by MAIN to carry out a final analysis on 
the unfolded photon number spectra. The spectra are corrected for pri- 
mary source decay and converted by GE0MTR to differential photon number 
flux at the detector per unit time, N^(E) , (coded as PHI) , as 

N (E) = , v /cm 2 sec (15) 

x ttR x 

where 

R^ = Ge(Li) crystal radius, cm. 

The differential energy flux incident on the crystal per unit time, I^(E) , 
(codes as ENXTAL) , is determined as 

I (E) = N (E) * E, MeV/cm 2 sec (16) 

X X 

The energy integrated exposure dose rate at the crystal, D, (coded as 
DOSDET) , is determined as 

D = J energy N x^ E W a ir ® KdE » roent 9 ens/hours (17) 

-where 

2 

u . (E) = energy mass absorption coefficient of air, cm /gm 
dir 

K - conversion constant 

7 

= 3600/5.24 x 10 , (roentgens-second-gm air)/ 

MeV-hour 


The integration in equation (17) is carried out numerically by GE0MTR, 
as 



D = 


9 


m 

2 

i=l 


N(E i> E i t-air lE i> K “ S 


( 18 ) 


The energy integrated photon number and photon energy flux at the crystal 
is determined by integrating N (E) and I (E)over E, (coded as SUMNUM 

x 2 x 2 

and SUMENY); the units are y/cm -sec and MeV/cm -sec. The following 
tabulated data are also determined by subprogram GE0MTR for output by 
the calling main program: 


FORTRAN NAME 

(AT THE CRYSTAL) 
AVENGY 

PHNUBE 


ENBENY . 


PHENBE 


EQUAL TO DEFINITION & UNITS 


£N(E) -EAE 

SN(B) 

N /S 

£N(E) «E»^ 
^/Smax 


ZN(E) -AE 


average energy, MeV 


integrated photon number 
flux per beta source strength, 
(y/ cm^ - s ec) /£/ s ec ) /m e V ; 

(N defined below)* 


integrated energy flux per 
beta maximum energy, (MeV/ 
cm 2 -sec)/MeV; (E defined 
below)* 0max 


integrated energy flux per beta 
source strength, (MeV/cm 2 
-sec) /(/3/sec)* 


DOXBEX D/N dose rate per beta source 

P s tr e ng th , (r/hr) / (3/s e c) ; 

(D defined in equation )13)) .* 

(AT THE SOURCE) 

DOSBEX 

DOSCYL — dose rate per beta source 

strength, (r/hr)/(j8/sec); (G 
defined below)* 

*Beta, N and E are used in this section because of earlier bremsstrahling 
^max 

analyses; gamma (y) may be the substituted meaning where it applies. 
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DCYVOL 


DOSCYL 
Source Volume 


dose rate per beta source 
strength per cm 3 of source 
volume , = DOSCYL/cm 3 


where 


E . = maximum beta (or chosen y) energy in MeV 

p max 

= EBMAX of card (IT) of report section 3.2* 

N = number of source emitted betas or y's per 

P unit time 

= (SBETA of card (6) of report section 3.2) 

* 3.7 x IQ 1 ®.** 


and (19) 

G = = 1/2(1 - r/(r 2 + R 2 ) 1/2 ) 

where 

= solid-angle subtended by the crystal at the source 

geometric center, 

O = total solid-angle at the source = 4 ^ steradian 

r = source to crystal distance. 

Subprogram GE0MTR returns all of the above data to the main program for 
output. 

* if not meaningful to code user, then input as, EBMAX = 1.0 

** if not meaningful to code user, then input as, SBETA = 1. 0/(3. 7 x 10^). 


2.3 Code Constants 


In this section the origin and meaning of certain constants coded into 
CUGEL, are discussed. The discussion is carried through in alphabetic 
order of subprograms, except for General Discussion and MAIN which 
are presented first. Certain subprograms require no discussion. 

General Discussions : Certain constant values appear periodically through- 
out CUGEL. The values 2.35482, 2354.82, 0 . 39 89423: and 1.065 are 
Gaussian or normal distribution constants The values 60 (minutes/hr 

and seconds/min) and 1440 (minutes/day) are clock time conversion con- 
stants. Other values are either obvious (e.g. n = 3.14159265) or constants 
unique to the code logic except as explained below. 

MAIN: Certain constants required by CUGEL subprograms are coded in 

MAIN and communicated by C0MM0N/CNSTNT/. The constant TKLUM 

is the thickness of aluminum absorber in front of the Ge(Li) detector; it 

is presently coded as 0.9 cm for subprogram ALUM . The constants T 20 = 

20.0, T 50 = 50.0 and T 01 = .0001 are used by the code if input (0N, 

HITMAX, EPS) left blank; this is discussed in Section 3.2. The constant 

T 1293 - 0.001293 is the density of air coded for subprogram AIRABS. 

The constants T 90 = 900000. and T100 = 1000000. are used by subprograms 

DEC and RESFUN for checking for spectral counts in the complement 

mode. The constants associated with UT at statement numbers 40 to 47 

are explained in Section 3.2, The constant 3.7 E + 10 at statement 

number 128 + 1 is the conversion factor for Curies to disintegrations/ 

second. IFIFTY =50, is the maximum number of photopeaks allowed 

in the unknown spectrum. TEN and IF0UR = 10. and 4 are T a'nd G of 

_6 

equation (6) . T06 =10 , is the integration criterion for function SIMPSN. 

N0RM = 200, is continuum pulse-height normalizing constant for RESFUN. 
NLI = 800 and NLIMIT = 400 are related to allowed vector dimensions. 



EFFIC 2: The total (less coherent scattering) linear attenuation coefficients 
for Ge(Li) in cm 1 are stored in the R DATA Statement;^ ^ the corresponding 
energies are stored in the X DATA Statement. Ge(Li) density was taken as ' 
5.32 gm/cc. 

ALUM: The total linear attenuation coefficients of aluminum in cm are 

(18) 

stored in the R DATA Statement; the corresponding energies are stored in 
the X DATA Statement . 

FITL1N : The constants 5, .5, and 12.0 are associated with the fitting of a 
straight line base under the backscatter peak based on the six channels on 
either side of the defined peak region. 

AIRABS: The mass absorption coefficients of air are given in the A DATA 
2 (13) 

statement in cm /gm. The coefficients include coherent scattering; the 
corresponding energies are stored in the X DATA statement. They are multi- 
plied by the density of air (T 1293) in gm/cc to give output units in cm *. 

D0SE : The energy mass absorption coefficients for air are given as R in the 

2, (13) o 

DATA statement in cm /gm. They are based at 20 C and a fractional weight 
composition of 


Nitrogen 

0.755 

Oxygen 

0.232 

Argon 

0.013 


The energies corresponding to R are given the X DATA statement. 

GE0MRT : The constant defined as C0NST has been already discussed for 


Equation (17). 


STDFT3 : The constant EPS = .00001 (at statement 100 -3), is the fitting 
criterion for the photopeak non-linear regression. The constant NI = 10 
is a stopping criterion for non-linear regression in the event of a non- 
convergence. 

PIS CRT . The product of the constants 1.2 and 0.00128 has been defined 
as 0.001536 in Equation (2); the constant 0.395 has also been defined in 
Equation (2) . 

DECAY : The constant 1440 = the number of minutes in 24 hours. 

SIMPSN: TMAX = 2048 is the maximum allowable number of integration increments 

RESFUN: The constants 0.75, 0.85, 0.80, 0.85, 178. /200. and 105. /200 

60 

are general empirical values associated with analyzing of the JPL Co 
standard spectrum supplied; they may be interpreted as fraction of photopeak 
pulse-height. 

BS : The equation expressed by Statement 61, is for smoothening the standard 
spectrum in the region below the backscatter peak, when E > 0.34 Mev; the 
constants were derived from the JPL standard spectra. The equation expressed 
by Statement 62+1 allows the backscatter peak to be normalized with respect 
to the lowest input standard even though the backscatter peak may be merged 
with the Compton edge; the constants were derived from the JPL standard 
spectra. The constants 0.875 and 1.16 at Statement 70 + 4 and 70 + 5 were 
derived from the JPL standard spectra to define the backscatter peak region for 
analysis in the Compton edge merging region, 0 . 24 to 0 . 34 Mev. 
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3 


CODE OPERATING INFORMATION 


3.1 GENERAL 

Code CUGEL is written in a generalized FORTRAN-V for the UNIVAC-1108. 

It may be readily run on other computers with sufficient core size; i.e., 
the present version requires ~ 50K words. There are no Sense Switch or 
special tape requirements. Input formats are standard FORTRAN-IV or V, 
as given in any UNIVAC, IBM, or CDC FORTRAN manual; the code has 
been designed with a view to ease of translation for use on other computers. 
Input/output tapes are presently coded as LI and LGt equal to 5 and 6, respec- 
tively, at the beginning of MAIN (statement 2602 + 5 and + 6) . A code listing 
is given in Appendix II. 

Figure 11 shows a general arrangement for the data input cards. Input card 
details, order, formats, restrictions and location are given in Section 3.2. 
Card numbers are encircled and defined in the order in which they are read 
by the code. A sample input listing is presented in Appendix III. 

The code CUGEL input data card deck consists of twelve (12) types of cards, 
referred to as Card O t Ccird (? ) t etc • If the type requires more then 3 
single card, the reference is made to Card SetQ. Card (T) is a single card, 
input only once. Cards (2) (3) and ( 4 ) are single cards input at least 
once. Card set © ( (5^1 or ) is input at least once in order to define 
the response matrix. If the user only wishes to generate a response matrix 
but not to apply it to any data, then no further input is required. If the 
matrix is to be applied to analyze unknown spectra, further input is required 
to define the spectral data and the required analysis. 



Card set © consists of two cards which must be input to define parameters 
which are common to all PHA spectra in the PHA spectral data set (card set 
)i e.g., source size, counting time, source strength, etc. Card set (7) 
must be input to define parameters unique to each PHA spectrum in the PHA 
spectral data set, e.g., zero shift required, subtract background or not, 
source-to-detector distance, energy calibration data, etc. Card (§) and 
card sets ® through © are optional. Card set consists of the un- . 
known PHA-spectra to be analyzed and their PHA -background -spectra . The 
code will analyze spectra of up to 400 channels, although up to 1000 channels 
may be input and code gain-changed to 400 for analysis. 

The optional cards are as follows: Card ® is a single card to allow the user 
to study the iterative unfolding convergence, i.e., intermediate unfolding 
data is output. Card set ® allows the user to replace undesirable peaks, 
prominences or spurious spectral counts with a straight-line shape. Card 
set © also allows the user to load initial spectral channels with a straight- 
line shape. Card set (l(j) allows the user to input the energy of photopeaks 
to be analyzed. Card set (ll) allows the user to input the channel region of 
photopeaks to be analyzed. The input of both card set 0 and (Q) allows 
the user to give the energy of certain peaks and the channel region of others. 
Card set (ll) allows the user to input energy as well as channel domain for 
peaks, in which case the code will use the input energy as opposed to the 
code determined energy for such as efficiency calculations. This last is 
useful in applications where a prior knowledge indicates that the energy 
which the code would determine might not be precise. 

The input of channel number values must be as recorded by the pulse-height 
analyzer. The code will change the input values in accord with requested 
shifts or gain changes. In Section 3.2, 'rounded-up 1 refers to the 'next 
highest integer value', i.e., 3.7 rounded-up is 4. The input order of card 
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sets © , ® , © , (H) , and ^2) must correspond to the spectra 

of card set (£g) . 

The code output is reviewed in Section 3.3. Appendix IV is a sample output 
listing. It corresponds to sample input of Appendix III. Debug type output 
may be optained by input of M(8) = 8 on card ( 3 ) . The user is cautioned 
with respect to profusion of output under this option a trial using sam- 

ple data is recommended first. 



3.2 Card Input Details 


Card (T) (one card; once only) 


NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

SET 

1-10 

F10.5 

Total number of spectra to be 




unfolded by a code run (see index 




KK in Figure 2) 

Card C£) (sinqle card) 



CASE 

2-72 

(column 1 for 
printer control) 

A 

User's problem description 
(alphanumeric) 

Card (Tl (sinale card) (See Figures 2 andl2for additional M(I) details! 

M (1) 

1-3 

13 

Signal for routing after response 
matrix generation 
> 0 CALL EXIT 
= 0 Continue 

< 0 Return to READ card ( 2 ) 

M (2) 

4-6 

13 

= 0, use existing response matrix 
$ 0, generate new response matrix 
using existing standard spectra 

M (3) 

7-9 

13 

If $ 0 , read card (ji) (iterative 
unfolding output signal) 

M (4) 

10-12 

13 

If * 0, read card set ( 9 ) (replace 
peak with straight line and/or 
"fill-in" initial NFILL channels) 

M (5) 

13-15 

13 

If * 0, by-pass RESMAT (unfolding) 
in subprogram SOLN (See Figure 12) 

M (6) 

16-18 

13 

If * 0, add photopeak contributions 
to iteratively unfolded continuous 
photon number spectrum 

M (7) 

19-21 

13 

If $ 0, DISCRT called for mono- 
energetic contribution analysis. 

M (8) 

22-24 

13 

Intermediate output (for de- 
bugging) if $ 0 

M (9) 

25-27 

13 

If * 0, the monoenergetic 
contributions determined by 
DISCRT are converted to photon 5 ' ■ 



- • . ; 

flux , and output but they are . 


■ '' 

. •. .‘vV- • - 

not added to the unfold e : d;llu> . 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION, PURPOSE OR USE 

M (10) 

28-30 

13 

If $ 0, subprograms DETECT and 
S0LN are bypassed in MAIN. 
(See Figure 2) 

M (11) 

31-33 

13 

If * 0, the unknown spectrum 
is corrected for interaction 
efficiency before pulse-height 
gain change reduction (See 
Figure 2 ) 

M (12) 

34-36 

13 

If = 0 , call GANE before iterative 
unfolding (See Figure 2) 

M (13) 

37-39 

13 

If 0, by-pass S0LN (See Figure 2) 

M (14) 

40-42 

13 

If t 0, by-pass DETECT (efficiency) 




in subprogram S0LN (See Figure 12) 

M (15) 

43-45 

13 

If t o, assume efficiency vector ele- 
ments = unity in subprogram S0LN (See 




Figure 12) 

M (16) 

46-48 

13 

If $ 0, do not correct for source 
decay, i.e. , assume decay 
factor = 1.0 

M (17) 

49-51 

13 

If t 0, output the PHA spectrum 

M (18) 

52-54 

13 

If + 0 , bypass final result com- 
putations, i.e. , bypass GE0MTR 

M (19) 

55-57 

13 

If +0 . Equation (14) used instead 
of equation (13) . 


NOTE: The choice of non-zero values required for M (I) is arbitrary, however, 
actual subscript index values will aid in identity, e.g. , if M (7) $ 0 
then input as = 7. Options M(19) to M(24) are spare. 

Card © (single card; last 5 variables may be blank) 


ELIMIT 

, 1-10 

F10.5 

The energy of the upper edge of 
the response matrix highest 
channel (MeV); should corres- 
pond to unknown spectra to 
be analyzed, e.g. if unknown 
400 channel spectrum has 2.615 
MeV calibrating peak in channel 3 80 
then ELIMIT = (400/380) *2 .615 

- 



= 2.753 MeV 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION. PURPOSE OR USE 

0JS0 

11-20 

F10.5 

Loop limit; number of sets of 
source data (card sets (7) through 
, except ^8) , before loopback 
to READ card ( 2 ) . 

0MM 

21-30 

F10.5 

If < 0 READ a response matrix, 
(card set 5B ) , 

= 0 use already computed 
matrix. 

> 0 generate new matrix; 
call RESFUN. Choice 
of values are arbitrary, 
e.g. -1 . and +1 . 

0N 

31-40 

F10.5 

The size of the response matrix, 
i.e. number of channels; also 
the size of final flux spectra, 

<; 40.0. 

HIT MAX 

41-50 

F10.5 

The maximum number of un- 
folding iterations; an even 
number such as 50.0 unless 
iterating output per M (3) 
required. <; 100.0. 

EPS 

51-60 

F10.5 

Convergence tolerance at 
which iteration will cease, 
e.g. .0001. 

RX 

61-66 

F6.4 

Radius of Ge(Li) active re- 
gion (cm) . 

H 

67-72 

F6.4 

Cylindrical length of Ge(Li) 


active region (cm) . 

NOTE: RX and H set equal to 1.63 and 3.1, respectively in two statements 

following read statement (in MAIN); if other values to be input, remove 
these statements. 

Also, 

Card (?) 

Card 5 refers to a deck of cards of which two kinds are allowable, 
namely: (5 a) or (Sb) . 

Card set (5^ to be input, if 0MM > 0 (read by subprogram RESFUN 
to generate a response matrix). 
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NAME 

COLUMN FORMAT 

DESCRIPTION . PURPOSE OR USE 

Card Set 
MAIN) . 

(^ ) to be input if 0MM < 

0 (response matrix input to program 

Neither set to be input if 0MM = 0 
assumed as existing in storage. 

, i.e. a correct response matrix is 

Card Set ($a) (Standard 

source spectra and associated parameters) 

Card 6 a) 

- 1 

(single card) (See Figure 4) 

NSTAND 

1-5 

15 

The number of standard source 
spectra. 

NXLIM 

6-10 

15 

Number of channels in each 
standard spectrum. 

NADD 11-15 

15 

The number of standard spectra with 
energy, STDEN (J, 1) 1.33 MeV 

Card Set 

(5A) - 

2.1 (Single card preceding each spectrum) (See Appendix III) 

ALABEL (I) , 
BLABEL (I) 

2-6 

2A3 

Standard source identity; user 
choice e.g. CS137 . 

ST DEN (I, 1) 

11-20 

F10.5 

Energy corresponding to standard 
source spectrum photo peak (MeV) 
(highest energy if two peaks, 
e.g. 1.33 for Co^O an d 1.114 for 
Zn^ 5 ) . 

STDEN (J, 2) 

21-30 

F10.5 

Energy corresponding to standard 
source spectrum photopeak (MeV) 
(lowest energy if two peaks , e.g. 
1.17 for Co 60 and 0.511 for Zn 65 ) . 

SHIFT (I) 

31-40 

F10.5 

The channel location (±) of the 
standard spectrum true zero 
pulse-height. The code carries 
out a shift correction. 

MENSJ 

41-45 

15 

Approximate mean pulse-height 
of standard source spectrum 
photopeak corresponding to STDEN 
(J, 1) (channel) 

MS0 

46-50 

15 

Atomic number corresponding to 
standard source spectrum (e.g. 
60 for Co^C* and 203 for Hg^^) . 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

MSXJ 

51-55 

15 

Replace region from channel MSXJ 


to MFXJ with straight line, e.g. use 


for removal of 0.073 MeV Hg^ u;1 
X-ray (channel) . 


MFXJ 


56-60 

15 

Replace region from channel MSXJ 
to MFXJ with straight line, e.g. use 
for removal of 0.073 MeV Hg^O^ 
X-ray (channel) . 

MENCS 

61-65 

15 

Replace initial ENCS + 1 (channel). 


Card Set 

© 

i 

to 

• 

CO 

(NXLIM/10 (rounded-up) cards); (See Appendix III) 

R (l. 

1) 

1-7 

F7.1 

The count in the first channel 
of the first input standard spectrum. 

R (2, 

1) 

8-14 

F7.1 

The count in the second channel 
of the first input standard spectrum. 


R (10, 1) 

63-70 

F7.1 

The count in the tenth channel 
of the first input standard spectrum 

R (11, 1) 
• 

1-7 

F7.1 

The count in the eleventh 
channel of the first input 
standard spectrum. 

• 

• 

R (NXLIM , 1) 

- 

F7.1 

The count in the MXLIMth 
channel of the first input 
standard spectrum. 

NOTE: Repeat Card (5^) - 2.1 and Card Set (5^) - 2.2 for each standard 
source spectrum i.e. NSTAND times; the lowest energy standard 
must be input first and the remainder must be in energy ascending 
order (with respect to STDEN (J, 1)). 

Card Set © 

(Response matrix) 



Card Set Q - 1 ((ON x 

ON/5) Cards); ((R(J, I) , I = 1 , 0N) , J = 1 , 0N) 

R (1. 1) 

1-11 

Ell. 4 

Response Matrix Element 1 , 1 

R (1, 2) 

12-22 

Ell. 4 

" " " " 1,2 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION. PURPOSE 

OR USE 

R (1 , 3) 

23-33 

Ell. 4 

Response Matrix Element 

1. 3 

R (1, 4) 

34-44 

Ell. 4 

tl II 

II II 

1, 4 . 

R (1. 5) 

45-55 

Ell. 4 

II II 

II II 

1.5 

R (1, 6) 

1-11 

(second card) 

Ell. 4 

It II 

II II 

1. 6 


• 

• 

R (0N, 0N) 

45-55 

Ell. 4 

" " " " 0N , 0N 

NOTE: The first 0N elements input represent the lowest energy matrix 
vector spectrum (analogous to a PHA spectrum); similarly, the 
second 0N elements, etc. The sum over each vector must = 
unity. 

Card (5B> -2 (single card) 



NSTAND 

1-10 

no 

Number of cards in 5B -3. 

K 

11-20 

no 

Index of first non-zero increment 
in response matrix. 

Card Set Q 

^3_ (NSTAND cards) 


(Photopeak calibration energies , 
e.g. from a previous RESFUN output.) 

, pulse-heights and standard deviations 

STDEN (1,1) 

1-10 

F10.5 

First calibration energy (MeV). 

PARAV (1,1) 

11-20 

F10.5 

First calibration photopeak 
pulse-height (channels) . 

PARAS (1,1) 
• 

• 

21-30 

F10.5 

First calibration photopeak 
Gaussian standard deviation 
(channels) . 

• 

STDEN 
(NSTAND ,1) 

PARAV 

(NSTAND, 1) 

1-10 

11-20 

F10.5 

F10.5 

NSTAND calibration energy (MeV) , 

NSTAND calibration photopeak 
pulse-height (channels) . 

PARAS 

(NSTAND, 1) 

21-30 

F10.5 

NSTAND calibration photopeak 
Gaussian standard deviation 
(channels) . 
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NAME COLUMN . FORMAT DESCRIPTION , PURPOSE OR USE 

Card G) (two cards) 

First Card: 


BTAG, BTAGA 

2-6 


A4,A2 

Unknown source identity 
(alphanumeric) 

SBETA 

11-20 


F10.5 

Unknown source strength 
(Curies); see page 27 footnote. 

EBMAX 

21-30 


F10.5 

Unknown source maximum or 
reference energy (MeV) (see 
page 27 footnote) . 

CYLDIA 

31-40 


F10.5 

Unknown source cylindrical 
diameter (cm) . 

TH 

41-50 

/ 

F10.5 

Unknown source half-life 
(optional units; see UT this card) . 

RUNS 

51-60 


F10.5 

Number of spectra per unknown 
source data set, <; 20.0. 

CHANLS 

61-66 


F6.0 

Number of channels in unknown 
spectrum s 400. If > 400, use 
CHANLS = 400 and refer to MNX 
(See next card) 

UT 

67-72 


F6.0 

Multiplier for TH: 


UT = 0.0; TH in years 


= 1.0; TH in seconds 

= 60.0; TH in minutes 
= 24.0; TH in hours 
= 365.0; TH in days 

(Values other than these will 
cause output of error flag 
followed by CALL EXIT) 

Second Card; 


M222 1-5 


M66 6-10 


15 



The number of peaks to be fitted 
with a Gaussian for which channel 
limits must be input (per card 
set (0 ) ) s 20-M66;. See card 
set |£o) note. 


The number of peaks to be fitted 
with a Gaussian for which only 
the energy is to be input (per 
card set(£(j) ); £ 20-M22. . 



NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

MZ 

11-15 

15 

The number of channels , in 
each unknown spectrum, which 
are to be loaded with zero counts 
(beginning at channel 1) . 

MNX 

16-20 

15 

Unknown spectra of MNX channels 
may be input to code 

MBX 

21-25 

15 

Same as MNX, except that it 
refers to background spectra. 

MSM 

26-30 

15 

If * 0, smooth spectra before 


analysis; use 1.0 or 2.0 for 
single or double smoothing 
pass by subprogram GANE. 


MS 

31-35 

15 

Subroutine FIND will "search" 
for peaks from channel MS to MX. 

MX 

35-40 

15 

, Subroutine FIND will "search" 

for peaks from channel MS to MX. 


NOTE: BTAG/BTAGA , SBETA and EBMAX may be 'blank 1 ,1.0 and 1 . 0 respectively , 
if not known prior to analysis. Actual values are used only for nor- 
malizing in subprogram GE0MTR prior to output of analysis results; 
see page 27 footnote. 

Card Set (?) 

"Number of cards in set = RUNS. Input of card I - 1 detailed below , 

cards 2 to RUNS similar. Card order must correspond to related pulse-height 
analyzer unknown spectra, I s 20.0. 

If number of channels in the unknown spectrum is > 400 then specify the value as 
MNX and input CHANLS = 400 (see last card). 


DOST (I) 

1-10 

FI 0.5 

Distance from unknown source 
to front face of Ge(Li) active 
region (cm). 

DELT (I) 

11-20 

F10.5 

Live time counting duration for 
unknown spectrum (minutes) . 
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NAME 


COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

TM1 (I) 


21-30 

F10.5 

Time duration from reference 
time to start of counting (days) . 

TTZ (I) 


31-40 

F10.5 

Pulse-height analyzer channel 
location of true zero pulse- 
height (channels) . 

BK (I) 


41-50 

F10.5 

BK (I) times a background spec- 
trum may be subtracted from the 
unknown spectrum (if BK (I) 
negative, then is added). 

BNBK (I) 

51-60 

F10.5 

Background spectrum signal: 

< 0 subtract previously stored 
background 
= 0 no background 
> 0 read and subtract backgroud 
Background spectra are read 
following unknown spectra with 
which they are associated. 

Card (b) (one 

card input if M (3) 

± 0) 



This card may contain up to 18 integer numbers to define the interating 
or unfolding loop at which intermediate output is desired. > eighteen 
indices may be input. The card format is 1814. 


Example: 



MN (1) 


1-4 

14 

Iterating loop index e.g. 3 

MN (2) 


5-8 

14 

" " " e.g. 5 

MN (3) 


9-12 

14 

" 11 " e.g. 9 

will cause subprogram RESMAT to output on iterating loops 3, 5 and 9. 

Card Set C5) (RUNS cards (rounded-up) to be 

input if M (4) $ 0) 

NIX (1) 


1-5 

15 

Replace a peak (or other 
prominence in spectrum 1 of 


card set (12) with a straight line ' 
from channel NIX (1) to N2X (1); 
the count rate in MIX (1) and 
N2X (1) are used to determine the 
slope and intercept of a straight 
line replacement. 


i. 







NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

N2X (1) 

6-10 

15 

See above. 

NFILL (1) 

11-15 

15 

Replace in unknown spectrum 1 
of card set (lj) , channels 1 
to (NFILL (1) -1) with a straight 
line of slope VAL (1) based on 
the count in channel NFILL (1) . 

VAL (1) 

16-25 

F10.5 

Same as above. 

NIX (2) 

26-30 

15 

Same as NIX (1) only for second 
spectrum. 

N2X (2) 

31-35 

15 

Same as N2X (1) only for second 
spectrum. 

NFILL (2) 

36-40 

15 

Same as NFILL (1) only for 
second spectrum. 

VAL (2) 

• 

• 

41-50 

F10.5 

Same as VAL (1) only for second 
spectrum. 

• 

• ■ 

NIX (RUNS) 


15 

Same as NIX (l);for spectrum RUNS, 

N2X (RUNS) 

- 

15 

Same as N2X (l);for spectrum RUNS, 

NFILL (RUNS) 

- 

15 

Same as NFILL (1); for spectrum 
RUNS . 

VAL (RUNS) 

- 

F10.5 

Same as VAL (1); for spectrum RUNS 


NOTE: VAL (9) would be the fourth and last field of fifth card for RUNS = 9; 
the number of cards (a 10) depends on RUNS. 

Card Set (jLQ) (1 to 4 cards input if M6 * 0) 

This card set is input only when M6 f 0. It must consist of M6/5 
(rounded-up) cards corresponding to the number of unknown energy- 
specified peaks in the. card set (lj) spectra. Each card contains 
^ 5 photopeak photon energies corresponding to the unknown complex- 
plus -continuous spectrum to be analyzed. From one to 20(= M222) 
photopeaks may be energy specified per spectrum i.e. a maximum 
of 4 cards per spectrum. 

EU (1) 1-10 FI 0.5 Energy of the first energy 

specified photopeak in card 
set 12 spectra (MeV) . 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

EU (2) 

11-20 

F10.5 

Energy of the second energy- 




specified photopeak in card 




set 12 spectra (MeV). 

EU (3) 
• 

• 

21-30 

F10.5 

Similar to above. 


EU (M6) - F10.5 Similar to above . 

NOTE: The first photopeak in each spectrum is that of lowest energy with the 
remainder being in energy ascending order. The user is cautioned that 
peak channels may also be input instead or in addition, per card set (ll) 
if M22 * 0; M22 + M6 ^ 20. 

Card Set (ID (1*RUNS to 7* RUNS cards input if M22 * 0) (See Figure 12) . 


This card set is input only when M22 #0. It must consist of (M22/3 
(rounded -up) cards corresponding to the number of unknown channel - 
limit specified spectral photopeaks in card set 12 . Each card 
contains information for a 3 photopeaks. The information advises the 
code of whether peak is a single peak or is instead one of a pair, of 
the upper and lower fitting limits (channels) and of the energy if it 
is not known. 

NJ (1) 1-4 14 Signal for first channel-limit- 

specified peak of set (T5) 
spectra: 

= 1 , if a single peak 
= 2 , if one of two peaks 
in a pair. 

NSS (1) 5-8 14 Channel number defining 

fitting limit on low energy 
side of first channel-limit-speci- 
fied peak, i.e. fit peak from 
channel NSS (1) to NFNN (1) . 


NFNN (1) 9-12 14 


Channel number defining fitting 
limit on high energy side of 
first channel-limit-specified 
peak, i.e. fit peak from channel 
NSS (1) to NFNN (1). 


EU (1) 13-20 F8.4 Energy of first specified peak 

(MeV). 
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NAME 

COLUMN 

FORMAT 

DESCRIPTION . PURPOSE OR USE 

NJ (2) 
• 

21-24 

14 

Similar to NJ (1) . 

• 

EU (3) 

53-60 

F8.4 

Similar to EU (1) . 

NJ (4) 
• 

1-4 

14 

Similar to NJ (1) . 

• 

• 

EU (M2 2) 


F8.4 

Similar to EU (1) . 


NOTE: The user is cautioned that peak energy data may also be input instead 
or in addition, per card set (To) if M66 $ 0; M222 + M66 s 20. If 
M66 = 0 and M222 $ 0 then photopeaks data may be input in any 
evergy order; if M66 i 0 and M222 $ 0 then input is expected in 
energy ascending order. Where data is input for double peaks 
NJ (I) and NJ (I + 1) = 2 and 0, respectively, then energy ascend- 
ing order is expected if (I and I + 1) =2 and 3 , is given: 

NT (2) NSS (2) NFNN (2) EU (2) NT (3) NSS (3) NFNN (3) EU (3) 
2 46 - 0.501 07 66 0.575 

This specifies that the code shall carry out a double peak analysis 
between channels 46 and 66, that peak energies are 0.501-and 0.575 
MeV and that the peaks are approximately 7 channels apart. The code 
analysis will determine the actual separation distance and thus 7 is 
given only as an estimate. 

Card Set (l2) 

The number of cards in this set = (CHANLS * RUNS/10.0 + the number 
of background cards if any)*. The cards will contain the unknown 
source spectra to be unfolded. The number of spectra which may be 
input is limited by the DIMENSION (20) = RUNS. The spectra, corres- 
ponding to card sets 6 and 7 , may be stacked together. A back- 
ground spectrum, if input, must directly follow the unknown spectrum 
from which it is to be subtracted. Twenty unknown spectra, each 
followed by a background spectrum, are regarded as twenty spectra 
from the standpoint of 20 being the maximum number. Each spectrum 
contains CHANLS (or MNX) channels and background spectra must 
correspond . Each card contains 10 channels of information. Thus, 
the following is typical of card set (T^) as read by subprogram DEC: 


NAME 

COLUMN 

FORMAT 

DESCRIPTION. PURPOSE OR USE 

S (1) 

1-7 

F7.1 

Pulse-height analyzer count in 
channel 1 . 

S (2) 

8-13 

F7.1 

Pulse-height analyzer count in 
channel 2 . 

S (3) 

15-20 

F7.1 

Pulse-height analyzer count in 
channel 3 . 

• 

• 

S (10) 

64-70 

F7.1 

Pulse-height analyzer count in 
channel 10 . 

s ( 11 ) 

1-7 

F7.1 

Pulse-height analyzer count in 
channel 11 . 


S (CHANLS)* - F7.1 Pulse-height analyzer count in 

channel CHANLS . * 

(last card in spectrum) 

*For input purposes , if MNX > CHANLS then replace CHANLS above 
with MNX for unknown and MBX for backgrounds , i.e. CUGEL will 
read spectra up to 1024 channels in size (per MNX and MBX) but will 
immediately reduce them to CHANLS = 400, by DEC calling GANE. 
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3 . 3 CODE OUTPUT ...... \ 

Throughout the discussion in this section, reference to Appendix IV, 
Sample Code Output Listing, is necessary and understood. Those 
outputs which are clearly defined by format headings are either not 
discussed or are mentioned only briefly. Output pages are referred 
to through the encircled letters A, B, C, etc. 

A. The values on this page are output by MAIN, and are as input 
on card sets © to © , with the exception of EM(=EN/ELIMIT). 

B. The values on this page are output by RESFUN,and correspond 
to those standard source spectral parameters input on card sets (5^) 

-1 and -2. Indicated channel numbers are those values after shifting 
with respect to true zero channel has been carried out. 

C. The values on this and following similar pages are the standard 
source spectral counts corrected for input in the complement mode and 
true zero channel. This output byRESFUNcorresponds to card set 

-3 input. 

D. The results of the Gaussian function regression analysis by 
STDFT3 for the standard spectra photopeaks are output on these two pages 

T» 

by| SPN0RM. The output is for the two photopeak energies STDEN (1,1) 
and STDEN (1,2) and is otherwise self-explanatory. 

E. The output on this and the following similar pages, by RESFUN, 
consists of the Compton continua of the standard source spectra nor- 
malized with respect to unit photopeak area and pulse -height. The integral 
normalized count for the continuum and photofraction are also output. 
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F. This page presents the response matrix generated byRESFUNand 
output by MAIN. It corresponds to that input which would be required 
for card set (5B) -1. 


G. This page presents the energies (MeV) , pulse-heights (channels) 
and photofractions corresponding to the generated response matrix, at 
increment midpoints, as determined byRESFUNand output by MAIN. The 
photofractions correspond to the folid curve in Figure 4. Standard spectra 
photopeak standard deviations in channels for unit pulse-height are also 
output. 

H. The output on this page, by MAIN, corresponds to the input speci- 
fied for card sets © and © , excepting that the units in some cases are 
modified before output and are as indicated. 

I. Optional output by MAIN giving the indices for which unfolding 
iteration output has been requested by input of card @ . 


K. The output on this page by MAIN corresponds to the (first) spectrum 
to be analyzed and as input on card set ^2^ . Background spectrum sub- 
traction and complement mode correction is carried out before output. 


L. Output of spectrum before entry to DISCRT. 


M. The output on this page by DISCRT is self-explanatory and refers 
to the fitting of an monoenergetic spectral component of the unknown spectrum 
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N. The output gives the PHA spectrum after stripping of photopeaks and 
associated continua by SINGLE; gain parameters for subsequent unfolding 
are also output. The optionally subtracted discrete peak photon number flux 
at the detector is also given. 

O. The output on this page by MAIN corresponds to the unknown 
spectrum after gain changing and before unfolding analysis. 

P. The output on this page by RESMAT is that requested by input of card 
( 8 ) . . It consists of the gain changed unknown spectrum normalized' to unit 
integral count; output at loop IT, corresponding to that requested (per MN) , 
of the determined photon number spectrum (PHI) and the iterated input spec- 
trum (PP); the iterated spectrum and the iteration convergence loop (IT), the 

normalizing integral count (SU) ; the final value of the iteration arresting 

2 

criterion term (TERM = x , Pearson's Chi Square) ; and the rate of convergence 

2 

or fitting differences, during unfolding (£y ). 

Q. The output on this page by DETECT is self-explanatory and consists of 
the components of the diagonal efficiency matrix, n, defined by Equation (13) 
of Section 2.2.4. 

R. The optional output on this page by MAIN, consists of the efficiency 
corrected and unfolded spectrum after post-normalization. 

S. The optional output on this page, by MAIN, is self-explanatory and 

consists of N (E) and I (E) , as already discussed in Section 2.2.5. 
x x 

T. The output on this page, by MAIN, is self-explanatory and consists 
of SUMNUM, SUMENY, D (Equation 14), AVENGY, etc., in order of, and 
as already discussed in, Section 2.2.5. 


4. SUMMARY AND CONCLUSIONS 

A FORTRAN-V, UNIVAC 1108 package code CUGEL, has been developed 

for the rapid analysis of complex gamma photon spectra. The code is readily 
applicable to the analysis of Ge(Li) semiconductor detector complex-continuous 
spectra. The response matrix generating portion of the code is suitable for 
use as a separate entity for problems in spectral analysis such as are fre- 
quently encountered in the various fields of gamma spectrometry. 

The code employs an iterative unfolding method which has been used success- 
es ,6) (7) 

fully by its authors: N. E. Scofield and R. Gold, by the present author 
(1 4, 18) others.^ ^ While this method is necessarily approximate be- 
cause of the iterative technique used, it is most suitable where continuous 
spectra are involved. It is suggested that degree of accuracy be the sub- 
ject of future work, wherein the iterative method results would be compared 
with results obtained by other methods. The best value of the matrix size 
consistent with non-os dilatory good results and computer efficiency would 
be of interest here. The present contract did not allow for detail studies 
during the development of code CUGEL. 

It is proposed that the response matrix generating portion of the code be made 
more versatile by studying the use of additional standard sources. A detailed 
debugging of the code in energy range 1.4 to 3.0 MeV was not possible be- 
cause of the lack of standard spectra in this range. 

It is proposed that standard spectra generated by the Monte Carlo technique 
be considered for energies in the range 3.0 to 10.0 MeV. NUS has developed 

such an Nal(T-t) scintillation detector code NU GAM-3 for NASA/GSFC 

under contract NAS5-11781. NUGAM-3 considers the crystal cladding and 
associated photomultiplier. A Ge(Li) code version may be efficiently adapted 
from NUGAM-3 . 
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It is concluded that the developed code CUGEL is an operable and useful 
addition to the field or gamma photon spectrometry. It allows the semi- 
automatic generation of Ge(Li) detector system response function matrices , 
spectral unfolding process and final analysis of unknown complex -continuous 
spectra to be carried out in a single computer run; i.e. , without human 
interfacing. It is very suited for modification to on-line applications. 
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LEGEND: 



CODE CUGEL SUBPROGRAM CONNECTIVITY 














































REGION B 



Pulse-Height (Channels) 

Figure 3 

COMPARISON OF STANDARD SOURCE AND CODE GENERATED COMPTON CONTINUA, 
PULSE-HEIGHT NORMALIZED TO UNIT AREA PHOTOPEAK 









Photon Energy (MeV) ■' 

Figure 4 

COMPARISON OF STANDARD SOURCE AND CODE GENERATED PHOTOFRACTIONS 
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FIGURE 7 

FLOW DIAGRAM SHOWING 
THE GENERAL LOGIC OF 
SUBPROGRAM RESMAT 
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Figure 10 

PHOTOPEAK EFFICIENCY (P * C ) AS A FUNCTION OF PHOTON ENERGY 
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Figure 11 

GENERAL ARRANGEMENT FOR INPUT CARD DATA DECK 
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NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


APPENDIX I 

GLOSSARY OF PROGRAMS FOR CODE CUGEL 
(In alphabetical order, except for MAIN) 


NAME FUNCTION or USE 

MAIN Input , output and linking of 

subprograms. 

ADPEAK Adds photopeaks to interpolated 

Compton continua. 

AIRABS Computes air attenuation 

factor. (F) 


ALUM Computes Ge(Li) detector 

aluminum absorber attenuation 
factors. (F) 

BBS Interpolates normalized 

backscatter peaks. 

BS Normalizes and subtracts 

backscatter peaks. 


DEC Reads pulse-height analyzer 

spectra; checks for PHA-com- 
plemented counts . 

DECAY Computes source decay 

correction factor. (F) 

DETECT Controls computation of 

Detector total efficiency . 


DISCRT Determines monoenergetic 

spectral contribution in 
unknown spectra. 


D0SE 


Converts gamma photon flux 
to exposure dose. (F) 
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I 


NUMBER • 

NAME 

FUNCTION or USE 

12 

EFFIC2 

Computes elements of de- 
tector interaction efficiency 
vector . 1 

13 

FC 

Ge(Li) interaction efficiency 
function. i 

14 

FIND 

Determines location of 
photopeaks in unknown 
spectra. 

15 

FITLIN 

Determines continuum base 
for backscatter and photopeaks. 

16 

FUNZ 

Photopeak fitting function, par- 
tial derivatives and Chi-square 
term for STDFT3 . 

17 

GANE 

Gain changing program; also 
spectral shifting and smoothing. 

18 

GE0MTR 

Computes geometry factors , 
integrates number and energy 
spectra and calculates nor-, 
malized dose data for final 
code results . 

19 

GUESS3 

Provides initial estimates of the 
photopeak function parameter 
for non-linear regression analysis 
in subprogram STDFT3 , for double 
peaks . 

20 

PKFUN 

Control program for photopeak 
fitting and subtraction. 

21 

POGELI 

Interpolates normalized 
Compton continua by the 
method of parts . 

22 

RESFUN 

Control program for response 


matrix generation. 
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NUMBER 

NAME 

23 

RESMAT 

24 

SIMPSN 

25 

S0LN 

26 

SPN0RM 


( 

! 

i 



27 

28 

29 

30 


STDFT3 

TA 

TE 

VECTMX 


31 XPL0T 


FUNCTION or USE 


Pulse-height analyzer spectrum 
unfolding according to the 
Scofield algorithm. 

Simpson's rule integrating 
program for function FC. (F) 

Control program for unfolding 
and detector efficiency correction. 

Orders and normalizes standard 
spectra for response matrix inter- 
polation. 

Non-linear regression analysis 
of standard spectra photopeaks. 

Binary table searching program . 

n-degree Lagrangian interpolation 
program. (F) 

Determines the index and value 
of the maximum valued element 
in a vector of elements . 

Plots spectral distributions. 










APPENDIX II 


FORTRAN CARD DECK LISTING 



- 71 - 



«t 

<M 


o o 

» r- — « 

► /vu. 


~ X 
CO ► 

• a: 

aa* 0 

n in 

~CL 


m X 
- 4 
UIX 
!/>*- 
<1 — « 
OX 

z 

o 

^ X 
O X 
O O 

• o 

*- 1/1 

_J "> 

I o 

ui * r» 

in *— x> 


n ii it 
O liJU 

o o o 

Z Z Z 


II II II ~ 
X < JIl 
O O O »-* 
Z 2 2 O 


II « • _ < 


■OX' 


O X 

< Ct UJ < — II 
ui C in uj j x 

au-zawa: 

o — 


r> <x 
ll O 
I U. 


3 -I 

O — 

X U. 

W O 

3 z 

o < 

X 

• o 

o z 

UJ »-• 

• l£ O 
— O l/) 

O ® 111 ") 

ll — X o 

I- XU II 
3 O 
C U. *- it 

x — o n 


X — <=> 
IZM 

o o *~ 


• o ~ 


UJ o 


*■« X 

X l/io II V • 

— < a. ►- x z <v 

zx x UJ H < z UJ ll 

o- ^ ''i/I i II H X 

• u. a i- z x x 

UIUJ O 


* oz 



z 



1/1 WIO 



. X 



• M 


r 

fc» 



0 <H 



in 



x ►•< 


V, 

z 



k. UJX 



♦ 



* toui 



«* 



■ i- 



t 


i 

V L.*-« 



••4 



V 1-0 

N 


» 



4 x U> 


a 




< X XO 

» 

X 




m mu 

n 0 




^ X _l CO X 

r-t 


M 



* X UJ X UJ 

» 





X X O OO 



. > 



X * • X zz 


X 

< 



V ~X O' 0 0 

■ 

O' 

X 



~ x v r z 

z 

• 

< 



xo * >0 


(VI 

Q. 




1/1 

H z 

•-* 3 

*• <r 


-• ► n x *• • 

*z > \< i- ^ 

n •• uj * x 3 u. 

-* x x in o a *• 

< X • X z 
a x to o n ►-« x 

M <t H- _J «-»C> 

v X ~«UJ u.\ 1/1 I 

X CL X • 2 - * _J O 

•> 4 X Z O U * 

*-» U. «1 ll « Z (VJ 

O <V •• X » z • 

» O l /1 «X 4 

— z •■I/) a. xu. 

© O - 1 I u II u » 

X ► 4 » 

► >— l/)H UZ II 

— a. x a »oxo 

n •- nuiA zz ii 

►-•a: — + • <m a 

• o o ►- o a: * u uj 

• in -m-UKIN 

mu jin i - 

wq w »o »Din 

uj «j *- n z 

l/iu UJ »- O _J 

< UJ •“ X • X < 

Uhi/ij II o O H- 

— a x uj a n i/i 

® uj x a n >- 

— id uj uj n * a: 

— I IM O x O 

OOOOXUJOl /1 

© r> Z © O > in 

4 4 — -> r> 

• -* _j • ►— o 

0 X 00 <t • 

cl -j am 


4 

(V 

I <\J 


— . k- l\J 


4 

rvj — 
M 
CVJ ~ 


I * — I 


Z -» X ' 


IU < 
II ►- X 

x ~ ct 

x a o 

X 3 U. 


® ^ © O' 
o o o o 
GO CO o o 
© fflff* o 


• UJ ► 
Z H” UJ 

0 on 

uu < o 

>- X X u J 

1 — ct r> u 

©a o na 

— X U V 3 
r\j 


3 U. CO 
' o o 
■* -< ru 
rvj — u t\j — * 


it < 

X z — — • 


o 

z 

< 


— Z 

z * 

V) # 
Z — 
a m 

-> — 


z -• 

0 Z 

Z uj — 

H o o 

— I- z 

* 1/1 < 

3 <n~ 

* * z. — 

— ■ * 1/1 

w O • 

a z i» o 


o i/i ~ n z 

* Z u z 

N ~ * \ \ * 

_ o — 

• II 

X — * 


x a i 

■ — X 
. U. X I 


- < -* 
3 X O 
l X < 
J O UJ 

: u. cl 


i/i -* 
< M 
X — 
<r h- 
X <x 

- X 

- X - 
— O l 
o u_ c 


Ji o 

• A 

o 


z 

< -< 

H- O' O 


■ Q Z 

z * 
• < ~ 




-« H- ll -i 


X II I 

— 4 Z 
-J — X < ■ 

_j x O 

4 X •— IT. 

O UJ l/l Z i 


r\j 


4 4 O© 

n 4 fu 'O 

(\i (\J — * o 








in 





















z 





















0 





















»-* 


0 

0 

O 

















►— 


0 (M 

M 





• 












3 






» 



*>k 












m 



—« 

~J 


»- 



CVJ 


X 












O 

X 

< 


0 



• 


UJ 










X 

• 

*■ 

h- 

> 


X 



IV 


X 










►- 

in 

•a. 


• 


a 



—a 







• 





in 

X 

O 


-k. 


» 



— 


0 





UI 


1/1 



►M 

< 



0 


x a 



in 


z 





CD 


0 



O 

X 



— (VI 


x 0 



< 


«— < 





z 


•z 




0 

> 


O — 


_j 



X 


in 





UJ 





— J 

0 

CL 

»■ 

O U 


0 in 



<t 


UJ 





r 


u_ 



«* 

a 


a 

■4 _J 


x •• 



a 


» 





a 


UJ 



H- 

a 


(VI 

— M 


H x 



• 


f- 





♦ 


X 



z 

CD 

O 


CD U. 







< 





>- 





UJ 

3 


«— 

• Z 


Mino 



CVJ 


UI 





z < 





X 

in 


X 



u. 





a 





UJ *-* 


0 





k- 

X 

0 — 


— 3 ^ 



cv 


X 





CD O 





X 

on 

O UJ 

nj 0 


< * ► 





X 





Z -J 


O' 



UJ 

i- 

< 


— (VJ 


X z z 



— • 







UI V 





a 

<j 

X 


*: — 


O -• UJ 



> 


* 





* 0 





X 

UJ 

u. 


m x 





< 







UJ ♦ 





UJ 

z 

a 

0 

Z (VI 


inz • 



X 


k— 0 





® 






z 

» 

(V 

cr> z 


• »-•>- 



<x 


0 1 - 





3 X 





O 

0 

A 


• » 


u. in i- 



a 


< • 





Z < 





— « 

0 

O 

H. 

~k A 


-• z u. 



» 


X 0 





r x 





>- 


O 

-J 

O O 


0 • •“« 





U. 0 





a ® 





UJ 

0 

® 

UI 

O (VJ 


• O u 



X 


a 





* UJ 





0 

z 

■— 

0 

4 - 


— 0 — 



a-* 


♦ ►» 





>> * 





X 

<£ 

X 


— X 


(VJ • • 


k— 

X 


> 





0 


• 


4 

UI 


u. 


_J -« 


— — r- 


3 

X 


a 0 





z < 

O 


_J « 

z 

<n 



< z 


n 0 0 


0 

• 







u/ ►* 

O 

« 

UJ * 

w 

»— 


0 

k- H 


x in nj 


X 



o»- 





> UJ 

m 

• 

0 « 

> 

. 3 

0 

in 

X — 


3 — X 



— OJ 







< 3 



3 * 

-J 

a 


*— 

Z O 


0 z 


X 

•4 • 


Ul 0 





• in 

» 

Z X 

O 4 

0 

h- 

• 

3 

UI (VI 


- z ^ 


X 

— (V 


X 0 





^ • 

0 

X < 


4 

a 

3 

O UI 

» «— 


Z u- 


0 

Z -a 


0 <V 





UI 


• 0 a 


4 


0 

■J 

» 

— *: 


X Z X 


z 

3 — 


UJ -a 





0 -1 

» 

® 0 


0 

0 



Ok 

0 ® 


* ► * 


• 

U. Z 


O k- 



— k 


0 0 

(M 

• 0 

^4 

4 

~j 

on 

X 

0 

0 * 


X-^ 3 


►- 

x UJ 


z * 



p>- 


0 > 

O 

D X 


o 

0 

►- 

» 

<U 

^ — 


<ou 


M 

3 O 

0 

* 0 



—a 


0 >- 


* X 


4 

u 

3 



— 0 


x m * 


X 

Z H- 

z ♦- in 



■— ' 


0 u 

O 

z 

1 

o 

z 

X 

4 - *- 

<t m 


1 — ’ 0 


— < 

• <n 

< 

— * H- 



X 


V 0 

O 

> z 


4 

3 

z 

(VI 

in 

k— — 


— 0 3 


-J 


H- 

X *■ 



3 


z 


UJ — « 

X * 




0 

aJH- 


• <n mj 


z 

n — 

O 

- 0 


X 3 


UJ -J 

CVJ 

H- < 

UJ 4 

-3 


X 

0 

• O 


— z - 

— « 

♦ 

x 0 

z 

_J -V 

0 

r 

— • 


X 3 

UJ 

<n x 

CD 4 

H. 


» 

• 

X 


— < * <© 

0 

a 

ro 0 

• 

UJ *- 

in 

0 

—a 


3 > 

-M 

• 4 

X 4 


in 

A 

•« 

a 


• 0 

0 

-j 

— X 

— » 

• 0 

P~a 

0 

» 

■n 

in x 

4 


3 4 

UJ 

_j 


0 

• 


in 0 < 

0 

» 

Z kT 

<D 

X — 

— 

» 

X 

— 

• 03 

CO 

« * 

Z 4 

0 

0 

— • 

0 

— 

u 

a m m- 

— 1 

0 

3 — 

4 

UJ 0 

X 

X 


X 

X 0 


-> 0 


4 

0 

X 

— 


— • 0 

X 

UJ — 33 

— • 

0 

u. x 


• ►— 

3 

X -J 3 

3 • 

H- 

— • 

X 4 

u 

►— 

UJ 

■— 

go in 

» 

\ ~i * 

a — 

• 

X 3 

X 

z \ 0 

0 X 

0 

Z -J 

O 


< 


• 

z 

in 

k -4 

— • 

X 

0 z 0 

a -J 


3 a 

3 

» k— 

> 

\ Z 3 

X v 

4 

z 

X 


• 

0 

< 

X 

O 

0 

w \ < 

v z 

~j 

a x 

a x z 

X 

X N. CD 

3 O 

O 

0 

0 


0 

0 

0 a 

2 3 

■— « 

x 0 ►- 

k— \ 

N. 

\ \ 

in 

N. k- 

N. 

X X 

\ 

in in 

in 


0 


• 



• 

X UJ 0 

_J Z X 

0 z 

O 

z z 

z in 0 

— * 

0 

«-a 


0 


►- 

X 


4 

X 

z 

— * 

* • 

\ 

0 — • 

a < 

—a 

3 a 

• 

UJ Z O 

0 3 

•3 

x 0 


< 

a 


J 

< 

0 0 

— 

< 

© 1/1 © 

0 0 


u. 0 

— » 

X U 03 

O X 


u *• 

». 

Jl 



UJ 

X 

*-• 

0 

OO 

X 

\N X 

V V 

\ 

V V 

GO 

\ V 

\ 

V 

V 

\ 

\ X 

0 

UJ O 



O 

0 

in 

— • 

ftioz 

z z • 

z z 

z 

z z 

at 

z z 

Z 

z z 

z 

Z UJ 

0 

oa 

0 


3 

0 

z 


w 4 

0 

0 0 (VJ 

0 0 

0 

0 0 

— 

0 0 

O 

000 

0 CD 

■» 

0 a 

o 


O 

a 

UJ u 

IM ~ 

X 

X X <M 

X X 

X 

X X 

X 

X X 

X 

X X 

X 

x in 

1/1 CJ 0 

0 


4 

a 

X 

•— r 

H- ►— 

X 

xxx 

X X 

X 

X X 

3 X X 

X 

X 

X 

X 

X c 


0 

4 





O 

O O 

0 0 

coo 

0 0 

0000 

0 c 0 

0 0 


in 

« 


UJ 

z 

0 

• 

* •• 

0 

00 

000 

0 0 

in 0 0 0 

u u 0 

0 

< 

►-> 0 

4 


O 




ojn 


»•* 




«-* 






— * 

•> 

* 3 

4 


O 

< 
















z 

X z 

4 


O 

X 
















0 0 

4 



















X 

L_ 

4 




















W—OOOOOOOO o 


>0 

in. 


in 


(M 


• o «o 

— < o o o o 

O' O OO O I 

■ • O O O «0 O UjO 
OO • • O O O O II 

II • o o no— • ►— 

- Mxv« 2 .nzn M * xonjinoo ii — « < 

. o it 3 ii w d x ii x x m -n O ii n ii >11 o 11 u o - - o 

■« 11 z o — o x r a -* i» 11 »> u — < 

li/i u L — io>oxo_i — oa jto( 


no 00 

-•11 10 

o — o r x 4 

• x o r\j — . o x x 11 
O HOO'—fUOOI- 
« X S © X II z ' 


■»oo(\joo«cx 


II II 


(VJ 

o 

•o 

CVJ 


- 72 - 



a 

X 













a 

— 



o 










Oh- 

V V 


•J 





in 





UJ 




w 





• • 





a 




CD 





o 





«n 




o 





a 




• 

• 




UJ 


-2 



4 




— 





a 

z 

2 — 



• 




fr— 

— 

2 



UJ 

3 

3 1 



X 




•fr 

^ UJ o 

in 


® 

a 

a -j 





2 

z 

— 

— o 

— 

-i 


X 

2 

2 -J 



w 


— 

— 

X 

X 2 

P- 

►- UJ 


3 


» ►— 



V 


» 

• 

a 

a UJ 

< 

a z 


2 

— 

— a 



V 


r- 

h- 

• 

• a 

a 

— z 



* 

H 



V 


r- 

r*- 

— 

— UJ 

o 

X <t 


m 


3 J 





X 

x — 

fr— 

— a 

o 

in r 


a 

» 

— UJ 





H 

« — 

— 

— UJ 


o 


o 


— 2 





— 

— — 

a 

a a 


•-» 


o 

3 

32 



in 



4 

-) — 

-j — 




-j 


— < 



be: 


— 


UJ 2 

UJ 2 






JZ 



< 


— 

— o 

o 3 

o 3 




2 

•< 

« o 



UJ 


— 

— — 

• a 

- a 

-J 



o 

> 

. > 



a 


— 

«-* a 

2 

2 o 

< V — 


. — 

♦ 

* o 





3 

3 - 

» 

- z 

»— 

m 


a 

a 

— 4 



z 


UJ 

UJ 4 

— 

— fr— 

m 

>- 


< 

3 

3 UJ 



X 


— 

- M 

n 

U a 

>- a < 


a 


w Q 



o 


— 

— r» 

*-* 

— 2 

a uj o 


UJ 

-J 

«J 



z 


w 

►— — 

• 

* 3 

o 



►- 

.J 

ja 



b£ 


— 

~ r> 


-* o 


-i 


— 

*— 

— o 



2 


Z 

Z - 

— 

— o 

r a 



a 

a a 



3 


z 

2 X 

w 



— 


— 2 

z 

2 





a 

a M 

be: 

be: 

M 

►— 

© 

® O 


» UJ 



a 


z 

2 — 

CD 

© 

t- 

-j 

— 

— 


— a 


© 

© o 


« 

- V 

2 

2 


— - 

* K- 

3 

30 


X 

X 


— • 

— V 

CD 

CD 

n x — 

— 

- 3 

w 

*■» -J . 


•> 

- > 


— 

— 

» 

• UJ 


in 

U 

ii a 

X 

X © 


— 

— UJ 



— 

— 

— u 

V 

UJ 

— 

— >— 

M 

M 


II 

11 X 


in 

© M 

— 

— — a 


¥- 

« 

- 3 

Z 

2 O 





in 

in — 

•— •— 

*-« * 


o 

— 

— O 

in - 

- Z 



- Z 4 

z 

2 

— be: 

- t 3 

Q JZ 

M 


o — 

— < 




o 


• ►— 

a X 

►- x n 

Z 

<r — 

-* 

— iZ> 

M3 

3 




4 


— UJ 

© ♦ 

j) • 

o 

2 X 

n 2 

Z Z 

n — 

— — ' _J *» 

o 

— . 

— © 


— 

— © 

o — 

o — 

o o ~ 

n x 

X — 

>* - X 

— X UJ — 


— 

— '.J 

- 

w -» 

— 


o — q « t cr ^ 

“ ^ O 

— ai ~ rsi a *: 

OK lO * H » U 

O >~ • a a X < 

© o o m m ® 

• M *-» — • 

O — < Li- • O 

it * © O X o 


in ~ 

a • & 

U MO 

z — — O 

< IU. N 

a u in - 

© ~ * o 

— © a : 

o • — i 


4 a 

4 — — UJ 

4- in -c *- 
- © ~ © — 
3 © 4 © — 

n * <-« » r - 

(*>H®on 
a — a © - 


k x x a 
3 m — * 
in 4 in 


z m ►- k- 
•— < uj < 

«t x o x a x 

o < a — or 

ci. uj oa o 

a *-■ cr ii. * u. 

n in © 

n in in 

n in in 


cd — in — z 
0 2 • 2 2 in 

rvi — o — < • 

n — r o 

• <— a — o — 

© M - m u. 

o 4 in 4 r * 

<M m *-* nj 4 in 

m n n m r> 4 — < 

om * — * v. n 

Oil x — — MOV. * 

' II « ♦ - J- J-X 

— — 4 fr* a M 

, >-h — © ~* «I UJ< « 

' 2 X XOXK-21M 

1 i/iz ii — < a a *■" 

i 1 /iu.z LUio a:o\ 
: z 2 •- «ir u. 3L 

o <> in m n 

o *-0 4 4 

O —MM M 

m —on r> 


a — — — m 

• o O' 

— 3 3 a 4 

K 1 1 1 1 1 1 1 1 i •—* 

a — Z * 

* n -» ui 4 

O — . • — O' 

a 00004 

a o — a x — 
a a » © 

uj — uj * © o n - 

3 3 ~ _J fr* 

Z Z -J i a M » 

a x a o x a xx i 

z — z «t a — or -* r 

OU.CUJOC£CLI 

o*—uau-»u-*— : 
co o o — — . 

O a O OM 

M a a NN. 


, — Z — 

V O II 

I v UJ — 3 c 

1—0 a — c 

i- z 3 o ♦ : 

i < — o o x: i 

x k uj in x: ► 

' a z x ii t 

O O UJ O YL ► 

a O O * C 

2 

o in i-» • 

o o < 

4 4 X 


O — — fr X 

2 -I in 4 CO 
uj a uj «-• x 
cr — a •> 



4 

K- 


M 

a*- ►- 

3 X 


— 

— 

3 

a 

X 

uin j 2 ® 


4 

a 


M 

— 

a 3 

— — 


• 

M 

in 

X 


3a x 

X© 

V 


- 

-i 

a 

H- • 

oo 


V 

a 

X 

z 


3 

ma 

• 

V 

o 

4 

< 

.X 

* 

3 in 

4 X 

V 

— 

♦ 

X 

© 

X 

o -J 

— • 2 

V 

— 

in 

u 


z 

in a 

• — X 


X 

— 




a z 

X — 

— 

— 

— 

in 

in 

z 

O 2 

oa 

o 

•«* 

X 

2 

♦. 

3 

a < 

** « 

— 

V 

— 

3 

o 

a 

3 X 

4 

fr- 

V 


a 

— 

z 

0X0 

■ • 

et) 


V 


a 


in o 

O 




X 


X 

O' a 

— 

X 


vo a M 
uj -n n v 

U) > * X V 

2 UJ 

uj in x 
a 2 ~n 

a 3 < 





N 

►* 




Z 



X 

►- 

H 






X 













» 



3 O 




— 



o -» 

o 

— 






© 













(— < 



• 

z 







Z X 

* 






a 

© 












•— 




3 




> 



z - 

a 




















> 



z a 




o 


z 

— © 


— 






< 

x © 












< 



m 




a 

a 


• 

z 

X 



V 




H- 

X V 












a 



in a 



z a 


© ►- II 

►— 

4 


© 




a 

fr © 












< 



z in 



» 

z 


2 

X — 

a 

X 


a 




© 

© • 












a 



ii 

Z 



© a 


II 

o - 

»- o 


a 




© 

X © 












V 




o 



z 



— 


4 



z 





• a 












X 



- a 



ii 

X 


• 

UJ — 

X 

© 


a 




4 

M 












a 




© 



— 



*•» 

X — 


•> 






O 

X - 












o 



3 

a 



» 

a 


►-» 

1 1 - 

a 

— 






< 

© © 












o 



* 

a 



— 



— 

a o © 

fr— 






►— 

X • 












« 



M 




— 

4 


> 

© 4 

z 

W 






© 

fr © 















— » 

X 



'** 

X 


a 

aa 

3 

X 






• » 

X — 












— 



a a 



o 



*-» 

3 a 

a 

X 






o 

© a 











© 

» a . 



— > 

►- 



— * 

a 



a a 

© a 


X 




4 

x © 







4 

© 



4 

M — < 



— 

© 




© 



— 

a 

fr 


a 




►— 

» » 






r> 

4 

4 



fr 

— » 



a 

>- 



— 

2 


— 

X 

a 

M 


a 

— 

© 


© 

X X 






4 

» 

fr 



a 

in — 



— 

© 

O' 


o 

O 


© 

— 




z 

O' 

— 


*- 

Z 4 




• 


» 

O 

© 



4 

4 — ' 



o 


o 


O 

a 


M 

n o 

X 

— 



© 

• 


O 

X - 



— 

o 


M 

© 

4 




a 2 2 



o X 

o 


o a 

— 

© 

VN 

M 

© 



© © 


© 

» 



4 

4 


4 

• 

fr 



© 

< a - 



M 4 

M 

a 

rg 

a 

a 

O' 

M 

r» 

o 



M 

— 


o 

M 



* 

4 


• 

4 

© 



4 

a 3 ;n 



•> 

n 

» 

— 

* 


4 

• 

V © 

V 

M 



fr 

• 


o 

x n 


o © 

— 


3 

4 

4 



— • 

ii a Z 



O V 

o X 

O 

r 

• o 

v n 

V 

M V 

r 

o 

— 


M 

fr 4 


a 4 

0 


4 


**. 



• © 

— © ii 

— 


-J 

V 

-J 

— 

JO'S 

a 

v - 

V 

• 

V 


a 


t— 

fr 

M © © X 

fr 

© 


— 

• • 

• 

• 


© 4 

>— n »- 




W 



— 

4 a 


— o 


ovn 

»* 

— * 

►— 

»-• 

© — a z 

o 

—* 

M 

K* O 

• 

o o o 

4 

o 

o 

© 4 

— A 

a 


— 





«— 

o 


a 


a 




— 

X 

a 

X 2 3 


4 

• 

3 © 

— 

© © © 

M © © 

m — 

— — M 

ii 

© 

II 

K* 


►- 


a 

— 


h- — 

K- 

— 

a 



— 

a 

•«* 

fr a < 

a 

a 

— 

© 

P 

1 

V 1 

t 

0 


» o 



II 

a a 

*t 

a < 

a 

4 

— 

a 

4 a 

4 

a 4 


a 

— 



4 X 

ii 

a 

V— 

© 

X O *- 

X O a 


X 

o 

a X 

X w M 

— z 

< 

«-< ►— 

r 

H- 

X 

K 

X V 

>— 

x »- 

X 

*- X 


a x 

a 

© o 

M X U 

2 

*— 

3 n 

V- K* 

3 

a ►- 3 

3 a a 

3 a 

O X 

— ii 

*— 

be: — 

a 

— 

a 

•-* 

a v 


a — 

a 


a 




a 

II 4 

M a ii 

3 

a 


II 

II 


ii ~ 


II 


>* ii 

— X o 

►- a 

a 

© a 

o 

a o 

a 

o 


a 

o a 

o 

a o 


a a 

4 

x a 

x o x a 

i 

a 

a 

x o a 

X.o a 

a 

X 

O 

a r 

in uj a 

o z 

X 

X J* 

a 

z a 

3 * 

a 


* 

a * 

a 

s a 



— 

o 

x a 

- a 2 2 

a 

•— 

3 p- O 

►— 

a e> — 

►— 

a o 

*— a 























a 










M 

M 

— 


— 


O' 


o 



© 

© 


© 




© © M 

o 


4 


O 


*— 

m n 

4 © 


©a 

O 

— 

M 


o 


o 


© 



r- 

*- 


© 




— 

*— 

© 


X 


4 


4 

4 4 

4 

4 


4 4 

M 

M 



o 


o 


o 



© 



M 






© 















M 


M 


M 



O' 

© 


M 






o 













uj uj • 

UU. Ui 1 

a — u- : 
3 -i — < 
O I a * 
©a i 
a a 
< a 
X X < 

X < X 

► X 

in x a 

X < UJ 

• o ►— 

x a uj 

© uj x 

x m < : 

-xx — « 
X O 3 3 c 
* 2D O' 2 


2 X O 

x — u_ a 

I • — O UJ 


73 



N. 

N. 


9 


* 3 ~ 
< JS 
Ui U. N. 

a 

<r — 
u u u 
K n u 


X BO 

*-« . *-« ►— X 

ce * ♦ 

h- O O 

<1 N|*J H 

X — o u. 

X z • 
CL U. < 

V) —XV 

UJ * O X 

X 2 - 


UJ 

O' 

* UJ * o 

uj x in 

in 

o 

1- 


•M Z * 

• 

ft 


X H- X • 

a o i 


X 

» 

X 

— < — in 

*x 

o 

X 

(/l U. h- 

o z (\j 

-f 

< 

X 

»- 

x o < • 

ft 

u. 


* < — * u. 

in x o 



a 


u. o o o 


— uj 

X 

z ^ z o 

>H M 0 

• 

u 


ft 

•■a - 

X 

Z X 

D 


O — X 

rft 


►- 


x * x u. 



-J 

< a: o < * 

* o 

0 

X 

in 

z 

in z o * 

►“ 

M X 


O UJ • o X 

a x v 


>— 



* — ft 

in 

II o 

i- 

a ►- r- a — 

uj r- in 

© 

* 

o 

< 

z<>- 



cr uj u. a — 

* X O • V 
Z < 2 

M2 »M • 

< «r x < o 
oa. ^ o« 


«\> r 

* o -~ 

UJ O ^ O' 

3 _i - z — 

Z — ►- 2 *** — 

«U< II < X 
HCI20II 

z — « — , ii 0 s 

oo o «/> o r- 

o ft u. z o x 


u • o — 
<>-►-< 
a: o*o o 
►- ft x x 
cc uj a < 

3 Z — -J 
x.uj T o 

X X O' • 
r> so -« x 

► XX* 
X X X 
cc : 

f\j n * * * » 

3 * X «“» ►“ 
nou >C • 

* X Q UJ — I 

o ^ z r > ' 

— — T X O • 

uj < iT) in uj < 

h~ X * * O f 
W ft X X II 

□: o n n uj « 

* u. n i/iQ < 


•o — x 

* *- *- 

►- o * 

OX* H- 

- n. in o 


* — uJ — « 

x n x (\j — « 

-J- © * z — * 

n n m — i • o 

» n —• * o — < — • 

* —• • (Vj ^ 

X * X II o —■ -» 

^ UJ O ^ • II UJ — -* 

— 3 _J — 3 o -• 

H-z — >-tn>-»z— — 

<~*UI<0— Z 

xi-*~xni-.H-xxii 
.iz-*a c z ~ — z 
ooa ooxou.u.z 

! L UJ U. OQ. U--U l 

n -« n in -n ^ o 

o o o © o rvj 

m m n nn ^ — • 


— » o in o 


Z 3 < 

*-• *• <L ft 
< z z 

o — > UJ 

* o 

Z f\J X z 

* m i\i < 
Ntoni 
►—CO * o 


z — — < 

< o 

O h- 
UJ < 

— J ►“ X X 
_l-« ft (VJ 

< a o f\j 
o » u. v 


x f\i 

X 

o 






O X 


nj 

V 



3 3 .3 

V 


» • 

o 




u. 





o 





< 30 


m 

4*. 



in * (\j 



0. X 





» 





« 





l- ft z 


* 




(Vj no 



3 (VI 

o 




a. 




(VJ 



A 


— 4 

n *- 3 



iH 



x z n • 

3 

(VJ 

X ^ * 

z 




_i 



.3 

> 

•> 

X 

X 


— 

* o o 


r> 

X 

(VJ 

X 

Z < nj X 

— 

(VJ 

« * -r 





m 


H 

r- 


© 

V- 

z 

X 

X 

3 uj a 


(VJ 

z 

(VJ 

• 

* uj n n 

■ml 

X 

a rvj 








N- 



V 

X 

^ CD 

0 

3 0. O 


n 

— 

X 

a. 

a. • rvj 

< 

z 

3 (VI * 

X 




(VJ 

X 

N- 


• 

mm 

— * 

► 

-• X 

o 

in sc 

z 

* 

X 

z 

-J 

x nj n 

> 

* 

(/5XK 

o 




X 

CD 


X 

(VJ 

9 

© 

X 

► » 

o 

— o 


© 

U- 

• 

«n 

z >- n * 

1 


♦ z in 

• 

1 

M 

«-> . 

z 

X 

X 

o 

n 

Z 

• 

u. 

(vj ao 

sc 

<n r <c 

<t 

o 

1 


♦ 

— < (Vi in 



— - ft 



X 

mm 


• NJ 


n 



(VJ 

* 

M 

X 

<VI X 

o 

(VJ 

— 


— 

o> ft n.n 

(VJ 

X 

3 (VJ — 

• 

3 

3 2 

X 

(VJ 

X X 

* 


(Vj 

NJ 


U O u u 


z x — in *c 

— Z (VJ — L 

* - * r ► 

U — • X UJ O — L 

uj if u. 3 _j w < 

O M II Z - I- ' 

-* — « UJ <t 

_j m x 

_j — z — ex : 

< O X O ft O r 

o o u. o at u_ p 

— x n rvi m 

nj (\j 

(M — 

(v; in 

> o (Vi rvj 


v — -» (\j z ^ ii 

i- X ~ 3 3 x — ♦ I — i 

► I - -ft — z ImM 

X u —XXX U_XX«-* 

I N zu ok-*ivjz tt — zznx 

' M It • o* z Z II II II (VJ Z 

- ii z a o z ii it ■m (Vj ii m (vj n i 

(si >-* O u— — *njxxft^»fVj >— 

Il-<IUXUXXZZ -JXXCII 

zoxx-«zzxxxzzax 


^ n k -> nj- 

x rvj — n -ft 

Z n x o — 

— * © — -* J 

X O ^ _j "ft _i 

u 1 — 

II - JU 

— UJ < U. < Z — 

« h r z > ii ii 

— — ft — — AJ »-« 

X ft O L_ U- x X ■ 

U- * U. — — z z 1 


— 4 it -J — — * z 

JM — -J — (VJ 

< M UJ n J j !1 X 

>*^ #. rft —►-«>-■ u. * 

• O — (VJ u. u. O 

: if _j ii n z 2 4 ) ii o j 
— h* n • — 

UJ < X O II II f\l — O UJ 
'Mt-I ►- HN Ilf. 

— — • ft uj ru — • — a—* 

xaoaOx.xox jq 
U- S U. UJOZZOlk l/)5 


—I II 
3) — • O 

UJ CO « UJ 

3 ®(\j o ft 

z ~ CO II z 

•-» ISI OD — *- 

►- x ® H- 
Z - - z 

o U. O X o 

o 1 -t Q U. O 


ID BWUi 
Z V Z * CD UJ 

0 l/> ~ * <-0 

>- z z o x o o i 

OU O UJ U UJ O 

1 O ►- W N. ►* 


w 


o 


D O 

< X 

a »- o 

\>»- 

z 

o 

— 

V 

• 


J UJ 

►- a 

Z I 

<U H 

o 

in 

in 

in 

o 


w in 

in • • 

XU 1 

H* X X 

»— 




w 


i 

\ >•> 

f- o 

UJ — UJ 

o 

cc 

V 

* 

o 


>- <\J 

\az 

no: x 

CD 

X 

UJ 



«-• . 


O • 

\ o w 


UJ 

a. 

Ol 



» 


X • 

as 

r** r- 

N >* O 



► 


X 


J UJ X 

Wl z 

• x 

— oo: 

X 

cr 

o 

« 



«t z o 

J X UJ 

st \ 

o a : o 

n- 

UJ 

z 


— ' 


KW V 

<x >- • 

-h uj n- 

UJ Wl O 

r- 

a 

UJ 

a 

V 


irtl > 

►- . Wl 

uj in • 

m z in 

\ 

X 


UJ 



► hi UJ 

in ►- as 

•* o ^ 

1 UJ 


o 

o 

a> 


►- 


v < o 

O 

<VJ s 

• a 

z 

M 

X 

CO 

in 

O — 

a z 

M UJ 

• < 

<r o 


w 

D 

J 


— XX 

o in x 

z •> 

• i- >• 

— UJ 

<1 

w 

Z 

UJ 

o 

z uj n in 

UJ CL 

— o 

XUJ o 

uj in »- 


ul in ►- \ 
• \ U \ 
< D \ 
u ►— r- 
U Q • 

a uj ^ 


• ox — - 

<\j i 

oa — ■ — — 2 

o —« rg * 

II — ►- sO 

cl w uj <r o — c 

•-'X>-X~.©h-XI' 

* — -• cr «-» 11 — 

O - IlOU.( 

x — 3 w iniOMC 


—• O W M 

X X 

Q. > « h (1 

II O O X »l 

— in i i a — 

sc r» >■ o ii -* 

~) «-• • — 4 

-« z o o -« ~ 

II ~ k~ II II — — 

'tL — < >- 0>-.-4 

“> x o — • 3 xx 

z a o o ►- a a. 


UJUJUJO- 

DOO-J- 

zzz~> 

z z z ~ 

O O O CT 
0 0 0 3 : 


vu- -- 

» < O 30 

o z ►- -< 

* Ul « u < ~ 

a »- »- x x 

ii z *-« a w 

' uj c cr o w 

1 o o 3 u. — 


O P • l 

■ oxx<r 

i o o. o -• i 

■ > O \ U ( 
I X X > * C 


IH 40 

■ <n x x — j 

1 O 1 ul Z I 

: o o z o ; 

c u_ uj o : 

-< <-> rg i 


0 z 

e *-• 

o ►- 

0 z 

— © o 

w« o 

Z 0 

♦ z 

X o 

a. ►- 

• a. ►— 

r» x o 

ID _l O O 

♦ UJ O X 

l\lO • 

D O O X 

• o uj rx. 

►-* o 
® < z 




UJ 

m 

-J o 

■ • 

«— 


z 

z 

o 

» o 


X 




» 



» 

X 

_ 


X 


» 

w 


A 

CL X 

r 

• ao 


II X 

— in 

♦ 

z 

n 

— • 

W 

» 


CJ 


‘ o 






*, 

o 


in 

z 

» 

►- 

O < 

< 

■ — 

1 ♦ 

in 

♦ 

w 

o 

nj 

x in 

z 

•-* 

• 

Z 

nj 

• 

< 

a. 


o 

w — 

z 

in 


z 

• 


Uj 

< cr 

Wl 

_» X 


Z -J 

in o 


0 


H X 



n 

» 

m z 

. <VJ 

1 

♦ 


z 

Z X 





in 

vO 

in 

o 

a. 

\ u. 

rsj eg 

— X 

z m 

o 

o 

O' 

O' 

in 


•-4 

«-i 

\ o 

rg 

*— 




x • w 

—* 

a 

a 

■o 

z 

A 

z 

UJ o 

o 

O 

D X 

o Z 

i i 

w 

• 

® 

O' X 

z 

O' 


II 

— a 

z o 

a 

»_ 



< « ♦ 

ii 

*-• 

X 

O' 


o 

• 

Z X 

I- 

-1 z 

0 o 

• • 

w w 

m 

rg 

o 

* LA 

n 

• 

X 

►-« 

4-4 0 

o • 

X 

— a 


X 

in ii cl 

— 

— 

D 

• 

X 

uj o 

k- 

sr ^ a 

o 

_J O 

• • 

UJ k- 

z *-> 

z nj 


Z 

o — 

*-* 

o 

n 


ao z 

CL O 

UJ 

x ♦ 

o 

>0 UJ UJ 

♦ u o « r 


X 

in 

o 

f*- 


I < ►- 

U Z I * • U D 

a - aoo 

* a. oao 

1 Z - » “ O O < CD O 

wowmowk-z id 9 
33 o o ►-* in uj in in o 


jo noon '/> \ a • _i ~ 

• • wwzw c o ♦ o h»- o : 

• m w Htfli hOZ »z ii u< o -.c 

iZZhOZIMQh II - O l/l KX to I | 

ii it •« ii u. z ii ii 2 - a — • > 

.wwoinwouiozzujoaroo n i 
z z z zooooo 3 wo x * 


l—o • O o M * WXJ~*ID 3 

*- •owixami m n < — *- z z 
i <j o o o - ii *1 z <« 

XH O'* H (\J O <1 O «— • II k- x>-i- 

■ cr x xzz h-u«i-izz 
o<o iiooxw ii x < a coo 

W m Q X Q_ Q. J woo 


x o • o n-w v j 
Dzominin ii o «• k z 
in — ii in ii in -h • iu < i 
n k- a. ira in •*-*»- x o 
xzx x - ii — a >- 
ooooooxrxcuj 
moinamowa. 3 w a: 


- 75 - 


I 




m 

* 


B <x 

b in 

* CD 

n — 
— m 
v ~ 


i\j - 
— 

> — 

* **4 


' in b 
■ b D 

. UJ3 


• fV 

♦ • 

: z : 

* H* > 

: X ■ 

) -5 

B 

23 


m s> 

23 CD 

> > 


aJ II II II l> II 


i -« <v r 
l NNr 


* rsi — *■ 

— CD - *- — 

> ■' ffl X I • ♦ 

• CM X 3 X Z Z 


Z »*-* I z 
— • >- 1\J ru i/1 "> “> 
x ► ji m • ~ — 
-) rs! — — o Z Z 

— ■ » *. » ♦ kii UJ 

i/I no o <D 3 

B ~ 3 3 1/3 »- t- 

> W Ci/ » CO 

m kwij ii n ii 

— <t . — . — 

<i — — « i/i -« rvj 

~ a. 1 -X I 

>• CD * I* Z IS! isi 


— (VJ - 
■ ♦ ♦ L 

z z 


O — ♦ ♦ 0 — 
HZZZ-v^ 


CD </l 
23 CD 
D 

r 

O X 


~ tn 

22 Z X • — ~ 
3 “3 
O 


• — • > o 


n — 

N4 >- 



<?■ O X X X * ¥- — ~ 

X—0 3B“>>0 •* — < 

-« O — *W— » .-< X U. XX 
II m • - ^ * u uj — — 

— • IK->>> 0 — 3 ~ — 

< jcr aa: •* *: z i- >- z 
o -• in • ii <i ii uj * — <x cr 
b 4 b — >-►-►- x id b 

it z-nwri ii Dzixi— oi 

— CDU.-OCOO II U- ~200003Z 

XO*C— *:>->->-U_Li_OU-3CtUJB 

w ^ fU » 

. 4 in in ol 

- — o 

U. 

o u — 


■ >->-<■ 

I ® D * 
ll H l 

. — — N 


nj n i 



>- >- * 


o 

O 


m B 

X 

» I 

o 

-* a 

B 3 
Z B 
► X 
>- 3 
Z Z 

X 

B < 

co or 

o 

3 O 
Zd 
— o. 
►— 

3 

O 0 

B * 

CO 0 

3 ♦ 

if) * 


00 

* 

X 

3 

a 

z 


x 

3 

a 


{/) 
4 
I— X 
3 < 
O CL 
X * 
• > 
X < 
a or 
o < 
z a. 


— CO 

x — 

— X 
-J 3 
Z 3 

•■ D 
Q. * 
3 Z 
» UJ 
O Q 
3>- 
• 1/3 

_/ O:. 
X X 

o z 
*-« a. 
_j in 
v \ 
z z 
o o 

X X 
X X 

o c 

o o 


(M — 

~ nj 


> > 
a < 
• a 
— < 
cm a. 


cm <n rvj 
»« ® -• 

*x • m 

3 ^ X 

o rvj * 

» ~ <\j 

4 in — « 

rM X — 

^ uj in 
•» • CD 
O — 2 — 
U O CM 

» ao rvj — 
< *- -•♦- 
Z X «" z 
— • u_ cm •- 
* * zz 

>• N - * * 

j) z 

* w w (\j rvj 

D B * ~ M 

> — • . 


* UJ 


* *rv I- 

wz- 

CD — * _ 

W JO Md 

* X o — < < 

> z 4 ~ a 

a \ ♦ 

x x a d - 

► CM 


<£> 


i/I J Z - - - 
CD K O n<M (\J 
\\- -- II 

o z z in m — uj 
zoo z • m cr 

<XXUJ— <0 — 

k izr (Maw ii n o « i — —• .. 

moo.— *<j O UK _JIU. U VO 
z UUQ MQ. Z -3KUJUJ'-nZO 
— « — ru 

fVl 

00 


>•03 rvj 

on—* 

i ii i in o o 

• 11 J 13ZU1I- 


1/3 

o 


o 

o 

X O 
O • 
-• CM 
X o 
UJ — 

• w 
»*- — 
-J B 

• • 

— O 
UJ V 
-3 ~ 
* UJ 


Z 3 

UJ — 

o z ■ 

I- UJ i 
1/3 Q ' 
• >- 
Q i/3 • 
Z — • 
< ♦ . 


O 3 

— 3 

Oj UJ — . 

3 Z 
» ► UJ 

— 3 0 

II o o 

— • ii z m 

O — UJ II 

— II — o — 

ox— ►- 3 

ii b -• i- in 

— — — Z — • B 

ii m o > — u. x 

3 Z O CD Z — UJ 


ir. z 
d 

UJ — 
M 11 


-Iflsfi 

co cm nj 


o n- 
o -• 
— in 

• o 

• • 

>© 

o in 
n 
• o 


<m in 
o n 
in r- 


co CM 

>o •* 
vO co 


O f 
® X 

« in 


o 

H- 

in 



• 

r- ^ 

« 

» • C7« 




— ac 

0 

^ ^ 



a) 

• 


O O' • 



o 

• 4) 

0 

« 4> » 



• 

B O 

0 

3 f» 



♦ 

X) m 

0 

4) •O' 



r— 


0 

o -• o 



B o 

• O 


• N. • CM 



o • 

» o 

0 

• o :> • 



►- » 

3 n* 

0 

B • — < • 



• 4) 

o o 


O 4 CD 00 



O O 
O • 

CM • 

* » 

0 b. 

• • • O 

• O CM CM 



UJ 

o 

3 


I 


in 

a 

3 jJ 
♦ B 
UJ X 
— 3 
Z 

m 

B X 
< < 
a a 
-< o 
< o 
12 

in z a. 

BO 
<t •— 

a »- o 
-« o o 
o < z * 

Z 3 * 
uj in u. « 


a: 

o 

u 

< 

u, 

Z 

o 


* o 
n in 
n- 
cm o 


• 3-^0 

• » 3 D 

3 0 • O 

O » • • 

■ • CM O • 

• * -d X) 

> .M B r- O 


* o — • o O' 


— 3 
i\J O' 
CM AJ 


Z 

3 

X 


X — * 


— < X *— 

< in 
z z 
in o o 

uj — x 

►- in z 

3 Z O 

a jz • 

X XX* 

o — o 

a o u 


I o • 

• ins 

\ * \ 7 > -H 

O O \ 

• • o 

*■ ♦ o o 

X 4) Z O 

• O *- z 

► \ • 

r- • — 

• * B CM 

• <t 3 3 » 

•O (M O — • 


B * B O CM 

<T •<(/!■/»— U < 

*- • •— B -J O 

< •» < — o o c 

O • Q • • O Z < 

w — CM 


> ^ — 

O 

n min a 

*• w — < 
3 0 0 1 
“ 0 • - 
* o a 

UJ UJ o X 
*- X — UJ 
II CL I II 
■» uj o in 
uj < cr b 
X II < < 

dc o — a 
wau. m 

<«•-«< 


o 

o 


a 

>< 

uj 


O 

3 

U 


3 X 
J UJ 
^ D 


X < 
3 X 
-J O 
< O 
or 


• — B 


Z 1/3 2 X - 

am a b •- * 

3 < 3 JU* 

v- a >- o < z « 

Uj •- UJ Z 3 * 
x < q: uj in u. • 


cr « 

o 0 

U. 0 

W u o o u 


B 


^ • * CM 

© ns • 

• * o ► 

*0(1)0 

3 • 2* D 

O CM • ^ 

• » B (\J \ 

— •■ B » • B 
3 c\j • r- * «o 

— O — — B 3 

>- • * • o D 
O — D O 
- *(\J s • 

3 -« * CM *■ 

— o in • -z 

fsl • C7> fVj * 3 

*■ »• *0(M i/l 

— * *30 

^ o D — rvj o 

(\j • * r- 3 • 

s * s • * 

X f- • B 

• « O O 

— ► 3 — 

^ sO 3 w 

ru • ^ • 

* • «> 

>< B • O' 

X • DC CM 4- 

2 * B 3 

O 4 4 — 

«-• • • • 

m * * * 

Z 3 CM B 

uj <■ • « cm m 

X >— •►-OB 

►-• < (M < B -• 

0 3 • O • • 

— — CM 


UJ 

o 

3 


in 

* 


3— — 

0 4 CM 

X O -• 


X X 
03 
Z O 
♦ CD 


CM 






Z 

o 

— z 







B 

4 

X 3 

z 






X 

3) 

— a 

3 






3 


31- V 

X 






1 

O 

2 B D 







I— 

UJ 


*< 






3 CL 

fsl 

X — B 

O 






O UJ 

«-« 

3 O B 

X 






U. CD 

3 

• O > 




CM 



• X 

•4 

OX* 

<— • 



* 



UJ 3 

X 

3 4 B 

• 



CM 



*- 2 

a 

• — B 

4 



• 

o 



o 

*-* X 3 

CM 



— — 



in x 

z 

33 * 

• 

UJ 


-o 

o 


m < 


O > 

X 

• 


oa 

o 


B cr 

in 

v ac ac 

• 

> 

X 

• < 



o 

3 

OX X 

UJ 

• 

3 

O 1 

1 


UJ o 


— z — 

— 

fsi 

-J 

o — 



z a 

< 

jq. m 



* 

— a 

CL 


— a 

3 

x in d 

< 

3 

►— 

1 X 

X 


►— 

O 

X x 

>— 

— 

e 

O UJ 2 

uJ 2 


3 

CL 

2 2 Z 



a 

cr ii cr 

» cr 


in o 0 

X 

o o o 

-J 

UJ 

n 

< X 3 

X 3 


B CL 9 

3 

XXX 

-J 

i- o 

3 >~ 

‘3 ►- 

O 

B B O 

►- 

XXX 

<z 

II 

a 

U. _J UJ 

3 UJ Z 

3 0 

Z 

o o o 

o 

a < 

-*<t a 

< CL 

UJ 

in in 0 


u o u 







*-• 0 







AJ 


• 0 




— a o o o 


CL 

o 


— o oo u 


- 76 - 


{ 


II ->. — ■ 

— >* >t 

*: z 

* MOI 

l- 3 ♦ p- l 

Z — 3 

— U II O' 

ZHlOl 


• *222 — 
3 UJ UJ UJ 3 
'—OOO'- 
I 2 l- i- H- V 
’ UJ (/l in to X 
I O II 0 II H 

• in — oo r"> — 
; ^ 
: UJ Osl Isl IS) V 


* 3 I 

> — -** V 

* — © CC 

rsj -* © < 

— ~ • V O X > 

fy n n cd i/i o 

\ * — . 

— — uj -» o — 

>- > »- 3 _i 

CD X II ^ — H- 

II II — >* Ui « < 

~ — 3 X J « X t 

rvi m — 1 n •—roar 
~ U CL ~ C < 
>- >CDU. J>u I 


(- n 2 3 ■ 

— O OUJ w ' 

— • — o in i 

3 O *1- £D C 

* ii uj uj o in uj : 

_J ~ 3 3 _i II II 

~ 3 2 Z 

> »N» M UO 3 

or _i i— ♦ — — ' 

— — 2 z — in in ( 

u > o o or x co c 

« auu buj > : 


CL O — • — >- 

X -J -J o 

uj uj uj — or 

h(\J o o UJ 

2 O O in 2 

I • in Q_ CL CD UJ 

I CD 

r x x x x 

O’ I AJ N - 1/1 

i cvj no — — — n 


m uj * 

X — O .O 

\o • 

x \ a o 

o D — • 

— —XU 
• o- n 
o » » » 
X x x x 


INI--3 — 
•P-ZP- 
| ~ < 
CVJ X l- X 

• — or 2 a: 

: n. o o o 

; * u o u 


i — > — r — . — p- Z 2 

< <t < < T<3<<<I<<X O O * 

XXXXXXXXXX3 UJ or 0 
nraaaicraraaai-ooij 
OCOC.OOCOOOU2 3 ■> 
uuuuuuuuuuaruitnins 
— o 


— — e 

- oMonon ji/iON«wn- * o 

« ©mootnintninminoo© — or * 

o — —— — — — —— ooo O o 

(VJ — — — U 0 

OUO OUOOUUOUOOO w u 


(/> 




2 





V 














-1 

CD 




— 


(VI 



Z 

< 













• 

UJ 




Z 


z 



-1 

* 














* 






•> 



in 

o> 











• 


UJ 

A 




a 


— 



» 

X 











a: 


3 

3 




— 


2 



X 

« 











u 


*■ 





w 





< 












X 


3 

in 




»- 





X 

3 











3 


— 

CD 

a 



Z 


» 



“> 

— 











in 


Z 

> 

X 





a 



» 

n 













UJ 


u 



2 


“> 



X 

X 











'Z 


o 

— r- 




♦ 





X 












< 


u 

in • 




— 


M 

© 



X 


r- 



(VJ O 





o 

UJ 


in 

z 

X 



in «x 


X 

in 



X 

>o 

m 



3 <£> 





vO 

CL 


• 


in 



z * 


* 

— 








2 • 






1 


o 

O UJ 




♦ X 



» 


“ 4 

(VJ 

in 

o 



* — 





— 

in 


z 

— o 

o 



“5 < 



— 



3 

s£> 

• 



— tl 





It 

X 


< 

m * 

• 



♦ X 



ti 


» 

2 

» 

o 



II — 





— 



• 

2 in 

— 



CVJ -> 


— 

►-« 


(VI 

» 

in 

1 



— « 






X 


» 


» 



2 * 


X 



3 

— 

-n 




» M 






p- 


o 

o*n 

o 



♦ CVJ 





2 

3 


uJ 



— 3 





3 

— 


3 

o » 

• 


“> 

— Z 


A 

— 


• 

Z 


3 



3 - 

■if 





3t 


UJ 





2 * 

m 

-) 

— • 


— 


m 




♦ — 

o 



u 

— * 




► P- 

» 

in 

in 


U >£} 

— 

X 


3 

X 

» 

3 

(VI 


— — 

in 



u 

- sO 

<£ 


1— 

3 in 


X 

* Z 

co — 

in 

u 

• 

2 

«I 

© 

— 

m 


> 

* 



\ 

> 

3 


o 

» UJ 

Z > 

>z » 

• • 

CD 

—* 

— 

« 

X 

M 1 

Z 

i 


or or 

n 



— 

a >f 

Z 

-J 

• 

> p- 

« 

« 

* 

X 

o — 

z 


— 

X 

3 

3 - 

UJ 

— 

— — 

— ■ — 

o 



3 

— ao 

— 

«o 


z 

fsi n- 

r~ 

— u 

0 * 


o 

UJ 

U X 

-s. 

2 UI 

a 

X 

3 C 

— — ■ 

in 

— 

o 

• 

a ► 

P- 

• 

UI 

— in 

< 

o 

o in -• 

— * 

o 

— 

o 

— > 

r- 

* — 3 

p- 

— 

2 ♦ 

o o 

* 

— 

sD 

— 

© -r 

2 

r> 

3 

(VJ CD 

►- 

• 

• 

m x 

x ""> ■“> 

in 

in 

— 

2 2 

in 

— — ► 

tn 

V 

» — 

o o 

en 

V 

♦ 


© n 

O 

•D 

• 


— * X 

— o o 

or _j w x < 

It ^ CC 

— LJ< O ' 

— »- X 2 

— > — or n . . 
x cr 0 3 

U * U 2 i 


I ♦ — X — 

* — * ►— x in uo 

nouncci o 

' — _J ul 11 2 2 J 

> in > — it ii — cm — 

3 CD UJ 3 XXUJ 

> > )- J - *) “) II II h 

I II— _Jin — — — CVJ — 

- oj a: <J cr — ru DDor 

rZBOZXXZZ* 


• • x _j in 

o O — >- I i 

_j -i — — < 

— — u II 

uj uj < — i 

h ")*- x ji i 

— at • or _# — i 

or x a o < > 

* x » u o m 


in 

r- 

o ou 


cvj ii in * * ;n \ ii a *-o 

4 < — UiU'OO — ~ — M UJO I 

) i ii 3 jjhi — r>jiD 

:o— — — o ~ z ~ ~ » -tn n 2 - - z 

j • 3 < <x — 3 — ujujxvo * — uj in a 

> — 2 — m f" i mmMuvz 3 

I It II II CD — 2 — — — II — 2 — — p- 

j — Ni/;ajO''Oaau.ii.o>oft:LU 

ns cd u cd o o: u bs — uooroi* — or 

o in 4 in m -J 

— »o o o o co 

p~ in in in 


sO • » — f\J ^ 

*3 3 ^ • — 

o ~ — © .* » 

•O Z 2 • — o in 

* UI'DU 0>- _J f\J 

— a d ii z — ■ 

— i >— o — I — UJO 

it 3 in p- m — 3 ♦ ►- ►- 

— — — ti — —3 — 

muu03>-u it cr o 
z-houb-") :* o 

in n (vi ^ ^ 

*o <o >o 


o o u o o 


- 77 - 


READS PULSE-HEIGHT ANALYZER SPECTRA. CHECKS FOR PHA-COMPLEHENTED COUNTS, 






> 


H* 

>- 









a 


o 

z 









» 


X 

UJ 



* 








a 


•> 

o 

a 






o o 



►- 

<o 

►- 

(V 

♦ 





^ o 


o 

< 

X 


* 






• -t 


z 

UJ 

• 


M 

3 





o — 


< 

a 

ai 


«■* 






^ < 

M. 


X 

<v 


w 

3 






o 

a. 

X 

X 


in 

Id 





X Ul I/I 

y- 


» 



► 





a * 


-J 

VC 

►- 


ct 






Ok 

X 

z 


o 


<t 

3 





o 

in 

o 

►- 

X 


a 




• 


cn 

z 


o 

a 


* 

3 



* 




IT. 

<t 

* a 


•k 

Z 



• 


z 


in • 

a 

x o 

* 

<VJ 

•> 



• 


z 


x • 

u. 

X -J 

o 





* 

• 

u. 


UJ Z 

a 

* \A 

o 

nj 

3 




z 

z 

CD 

a — 


m * 



w 



* 

o 


CD 

03 < 

> 

X X 

►- 


Z 





* A 


X 

a 

* 3 

» 

> 

Z 




►- 

-N. O 


<£ O 


♦- O 

o 


u. 



im. < 

3 

O l/l 

o 


<3 

in u. 

o 

X 

z 



O' * 

03 

l/l -* 

in 

m z 

* 

« 

►- 

< 

» 

r- 

< 

— # • 


w to 



uJ 

O * 


a 


• 


X 

X 

3 e/i 

3 


X 

* z 

n 


3 




h- 

UJ z 

X 

►— »-• 

O 

Z UJ 

O' 




*■< 

X 

z 


z 

31 

U J 

hHi- 

nj 

CO 

in 

UJ 

•>w 

3 

o 

A, 


oa 

o 

3 * * 

«-« 


in 

rv 

< 

_J 

o 

o 


i 

z 

O Z > 

i- 

CD 

z 

* 

>- 

VC -J 


in 

O — 

X o 


X 


* 

— * 

o 

UJ 

»- UJ 

_l 


in *■« 

U- 


• in u. 



— 3 



* O <£ 

X 3 CL 

a u ►- 

* o 

a. uj 

Z O a 

* — tn 

<1 


' 33 O 

i X * 

~ O 3 

x in • 

O CD O * 

— _j < * n 

■ *: — 

i in ►- * 

’ M » — x 

j a a o co 

> * — o * 

< O X * O 

. — 30 -* r 

_J 0 * -« 

.1 1/1 <1 — o — < 

3 II •— _J » 

- <x CD ~ —*--«• Z 

* x x < ui <c x 

t <i 

- ii ce ii a o*~ u; 

J O < «* I a-UJ q; 


i- 3 
CL Z 
O 

t/> X 
— < 
a x 
o 
UJ O 
z a: 

■ h- *-• a. 

x *- 

O 3 

m o $ 
*-* a o 
OOCD * 


O • — ’ — 
3 - u. r 

UJ O <1 CX 

* IA z » 


0 0 0 3 
•J I lA- 

— X — <■ 
UJ • i/> U. 
Z - <t * 

— o Z 

d O * ~ 

tn <r -* 3 
*■ o 

- O l/w 
O • ~* X 
o 3 «t 
CD O 3 X 

- 4 uz 

X ^ * 

u, — 
U OM 
Z « U3 -* 

o a 

*-• u. z _i 

m a c> 

Z • 3 — 
uj — > id *— 
X O * * 
*- *» 

O — 

« (V r» 



• 


3 


_ » 

(V 

O (VI 

» 


o 

in o 


o — « * 

X 

3 

»-< 

• 


^ ujr» 

«•« 

UJ 

ID 

<k M 

z - 

* © 

— * 

a 

• 

3 (V 

i ■ i 

— X 

N 

in 

O 

in — * 

o o — 

II X ► 

O 

o 


in • z x 


• ox 

o in » 

-J — o 

• 3 3 

— Z uj 

-J V * 

V 3 « 

' oz o 

<? 

Jin^ 

\ \ a 
zz - 
' x oo o 

X X X < 
XXXI- 
* O O CD 

' oo 


-« r> i/) i 

— O X> O Z ' 
O H- x O • ' 
O — 3 ~ 

o z -4 co 

3 *4 

— u. x ~ 
a\x dx 
a *- 3 a 3 
X z o a o 

►— H- \ N. </> 
UIAZZZ 
a z 3 a * 
in o u. in •— 
\ \ \ sc 

Z Z Z Z 4 
oooo — 
x x x x x 

X I X X3 

o o o o o 

O U U O 10 


> — \ 4 

> x *- • • 

« x — o o 

< o X ox II 

> O U. • 3 ' 

" * — UJ <\l X 

« X _J <M 

j x -* o z -- * 

eOH-z-ow 
: \ _j 3 i\i rvj 

.XZ^IA^ * X 

: x v -« ■— — 

« O Z * 1—11 x 
J o <1 O o *30 
C O O _J *■* O * — 

S W — — -J 

c z z > — 3 >— o 

)OOIiJ<W s '<» II 
: xxi- xho x ii uj 
: zz— 'X — 3 x— z 
300 X o x Uj o j o 
J O O 3 U, * u_ z z 


© UJ 

co a * < 

* O CD ' 

O _J C\J < 

O X "v O ' 


0 ♦ u. v 

1 o z 
o — * 

— • ~ 
in o -> -« 


x — u ~ 

X 0 3 1 

O o u 

z m i 

x $ *» o - 

z ro o in - 

-«ilX • o X -1 - 
ti X II II II ^ c 

xoxxxiL-o: 

ZZXX^ — Ob 


* 


u> 

in 

»- 


H* * — 

X 

in 


3 oo 

o * 

-• -J 


0 0 4 - 

H- X 

O UJ 

V 

I Uw 

O Id 

♦ o 

o 

* * ►— 

< ® 

< 3 

z 

X 3 o 

u. X 

•- o 

UJ 

x O' r 

o 

UJ 

o 

o tva 

>■ in 

* 

** 

z -• * 

O CD 

X 

a 

• 

z < 

* O' 

a 

►— * 

id X 

Id 

UJ 


03 


X 
IV u. 

\ - • - 


X 1/1 o 
-J — « »- o 

< -J * V* 

1 “ Z O — 

O * rvj < 

►- a ►- h- 

-J *• UJ 


— X 3 

» o * 


-3 in ^ o -* 
<v f\J 


-»«-• re - 
o a - 
(VUJ • o - 
— o tn < 
o a ii x ► 
o — * o < u 


— oooo 


-78 



in X ♦ 4- V/ 

l/) I «. © ~ 

Z - 3 * * 

| -)%- ^ — 

2 © u» 

3 Z Z - r; 

- zu. — I 

Z U. Z I - 

Z Z II ~ 

It II — . UJ 3 r\J • •* 

Z — CO D — II v: 

-i*zifl-a; 
n — 3 — m 3 v. 
z Z z - z 

< Z CO Z ~ l/l — 

W U. (/I O It <n L 
x Z 2 O ~ Z ~- 


2 uj uj — ; 
i» 3 3 Z i 

zzz- 

3 — — * u. ' 
'►* K Z' 
© Z Z i 

*n o o it <, 
zoo — ; 


rvi 

►4 f\J 

-J ~ X ~ 

z in - z 

• *410 M 

2 4 

tn - 4 - 4-4 

— • Z •■ — H 

• ♦ It o •■ ■> 

I Z •’4 ♦ JO • 

I — O — _l — 

■ in © ii — 3 

■ Z-O-UU'- 

■ II N « o 

: z — — — 3 

n/ioxaatiJ 
I ZOu. J J 


♦ — m -4 

J 3 — > © 3 

— — ~ ♦ — <\j it r — -4 . 

- “>z 3 3 ru > — r- o">z 3 < 

> *— z ~ — > ii — t n m - z « : 

' l/l It O O I -» ♦ in u. 3 l 

I WZ DD-TIOOlflZW 
'Zu lijui>-'>'hi-zh it : 
' it z ii ii « o o ii z >■ : 

. cn it — oj u. 3 30 O tnu. zi 

« z z > >-iijujoozzuj: 


— M 

I -) — o • 

: 3 ao cd • © 

35 II 3 CD O < 
• II — uJ II II O 

> — 3 It ►— I 

’ -4 ■'- > m (m 

: — 3 Z O i 

IQUUJ anno 1 





-J 






— O 






© 



3 






* 








© 














in 



O 






OJ 








r- 


o 






® CD 






• 



W 






in 








• 


z 






M 44 


M 




o 



O 44 






o 








nj 


►4 

•X 





nu ♦ 


O 


— » 


© 



r» * 






in 








© 

in 

— 

o 





- Z 


o 


-4 


in 



o Z 






• 








r>4 

o 

V- 

m 




z 

V it 


m 


♦ 





© — — 




/ 


— 








-4 

o 

M 





It 

z 



ch 

3 


— » 


o 

# * 







" 







44 

4) 

It 





z 



o 

o 

44 


— 

— « 

o 

© X 

•4 





o 

• 


a 

4- 

X 



'/I 

• 






» 

Z 10 


o Q. 

tn 

in 


m 

—4 

m 

O X 






in 

o 


UJ 

— a 

UJ 

4fc 


z 

r- 

o 

in 




m 

It z 


o O 


in 


z 

a 

» 

o * 






4». 

o 


o 

cr u 

o 

DC 


3 

o 

UJ 





z 

z * 


m _i 

© 

z 


— 

3 

o 

r- in 

't 



z 


3 

o 


OC 

UJ O 

a: 

UJ 


44 

o 

t— 






X 



o 

♦ 


X 


o 

* X 

* Z 





Z -J 

U o 

z 

o 

o a 

o 

O 

Z 

in 

© 

< 


4* 



OJ 



O 0 

o 

o 


It 

to 

m 

co *■ 

© — 


-4 3 

3 ► 


— < 

3 — 

— — i 

z 

CK O 

z 

cr 

44 

m 

» 

X 





— 

CO ~ 


O -s 

© 

>— « 

44 

t 

in 

* 

O X 

in * 

— » 

3 — 

4. 4«4 

• 

*■ X — 

< il 

* 3 

44 

O Z. 

44 

o 

44 

z 

m 

—4 


♦ 



44 

Z K 

o 

o 3 


X) CL 

— 

z 

44 

O It 3 

» —4 

3 

— Z 

3.0 H 

o 

— in 3 

X — 

— 44 

z 

Z — 

It 

z 

» 

i 

o 

h- 


3 


3 

— 

y 



O' 

M 

3 O 

t 

o 

r- - Z 

© 11 

44 

in Z 

— o 

o 

ii i — 

in _j 

11 X 

© 

— tO 

«s 

■ — 

44 

4- 

o 

</> 


— 

© 


w 

r ►- 

D 

- o 

o 

II 

— 

3 

II (M 

r-4 m 

ru — a ► 

in 3 

3 

in it 

3 UJ 3 

o 

3— O 

Z 3 

3 in 

3 

3 < 

z 

3 

II 

3 

© 

UJ 

3 - 

Z 

o 

Z IJ 

3 

o u 


— 3 uj m 

— 

*3 UJ 

-> © 

o — 

OUJ X z 3 

— 

Ui 

z z 

Z II 

o 

3 3 3 UJ UJ 

II < UJ 

z 

UJ 

3 Z 

II 

< — 

3 



fVJ 3 h- X ! 
£ OMt i 
~ I X « 

U. * II X 
— u 3 z ; 


in z 3 j - u ii 


3 — — < —« 3 z — in mz m 3 X— uj — oniiiiii-.n — ©'*-n 

_ .. z 3 ♦ a uj ~ a *- z ♦ U. »>?■ — — — — 3 in n coo_j 

I Z-UJ < 3 3 '' H 0 O 33 ll X 3 O — O I ~ O — a_XXO-> 333 ~ 0 _J 0 Z>_J 

ti x j — uj 3 h* z ii ii - o u. a — 3 *- ►- x jo ic ittn - — z in _j lo u.j < 

z 7 « 1 J O z - O- OD - in 3 — 3 z - JJ II - 3 m it 3 O < ~ x 

I It O a 0< 3 UOCltOl 3UIU. 1/10 II O it II OOL<Ii/ir ii.OD<4< 301 OkUl 

I z u i li. u uj « 1 UU*->Z 3 UZ« ZO 3 0 « 3 OU w U ^ hQ y z Z Z UO l/l Q H Z 


l33«I3MI II 

zz *ri/>zinrr~ 


— z i — z 

3 II Z O * Z 


. II O O It <t m X 
‘300 — 0 * ' 


[<< 3 O X O It CO 

: z z uo in o« z 


1 — 3Z — OUJ3— 3 W — — O 3 It 
l---hinO«3-Z3llf«- II z 
zxoz a o “in z - z co — 

) O 1/530 003 3 in It 3—0 Z it 
» O ZUJOOZUJUJZZZ — 03 — 


^ O nj 

O O -4 

in in — 


N O (\J O' 

o o o o 

moo m 

m m 


o -4 © — 

© © O O 

m m o in 


-79 



X 

cc 

o - • 

Z — ' 


z 




m 




z 


- 


« 



»- 

2 

a 




z 


z 

m ' 

a 



z 

z 


3 

• 

• 


Z 

>- 

in 


• 

3 

z 



O 

« — 


0 

z 



M 

• 

• r- 


• 

z 

a • 


A 

a 

•-« -»■ 


M «, 

o 



a 

z 

XU 


a • 

» 

a in 


a -t 

>• — 




Z (NJ 

• *< 


•UJ 

UJ — 



— in 

Z X 

3 — 


*- • 


— N. 


-* X 

Z 3 

►- r- 


z -• 

UJ 3 

o • — 



z * 

x ^ a 


3 "v 

► >~ 

a — a 


Z N 

z 

— • 3 - 


• • 

<UJ o - <0 



UJ > 

• 3 • • 


a r-. 

a » 

3—00 


1-1 3 

a o 

x — 


• • 

IIU 35 -- 


— o 

• ax - * x 



z * 

• ^ X z 

•-* 


a — 

^ _ 

O 

x * 

Z x 

— — \ < 

X 

a 


‘ z 
in — ■ 
Z <1 

* o 
z * 

* v 

1 C z 


CO >— t 
a 3 lt 
o ~ > 


* — © 


n 


it o 


ITU U *- 

« CD D O O 

l» 2 Z ^ H • 

xomhia-o 

ui co — * « 

O Z Z — X 

2 0 0 0 0 0.3 
►-* O O O Q 0 . i/I 

nj o 3 -j 

in in in in in 

30 d) © C C 


o * ■ 

3 X 


O' 3 
O' in 
O' it 

x 

O 3 
a in 


t- z 

O II 

T- X 

0 . z 


CD 0 . I 
Z. II i 

— o « 

<X X : 
O Q. 


X 

l X 

i x x 

« wni 

• * o 

cl ui o 

Z 3 * 
-vO>< 

• r- Z Z 

tNM » 

i r- in o 

- o • 

x o 
•* o —> 
) O — 3 

- -J - Z 


f- X -J 
-• 2 t 3 
> X o < 

. Jli.u 


X r- 

D' O' 

o o u u o 


X 0 - » 

— z a. m 

i- *ir- 

X 

XI II — 

_J — X ~ 


. x c : 

• Z O L 

— O 

o o 

x co 


x < 
zm 
— 3 

•iu- 

O J >- 

• o o 

X z X 

z — a 

~ in \ 

o — 

o i m — 

©O ^ D 

O * CD — 

• u y o— • ii < 

03 3 -J 

iiz z - H-iy 

— <-* uj «i — II 

►- I- X *- i- 3 

— Z Z ~ 00 < H 

rooaoxi — • 

u.u u jy a u 3 

3 -r o o 

N- f" O O 

COX — X 


z 

-J 

in 

3 

3 

o 


O O 
(\J (VJ 
UI UJ 


a 

< 

o 

z • 

< X 
« 
lA m 

r - 

00 — 

V UJ V 
-v rs 
s 

* X UJ 

x m x 
< © • — 
►- — x ►- 

< * o \ 
o h - in 
X •• ►— 
O O 3 Z 
Z — 3 3 
»UJ ZO 


3 • 


w x z u 

*r 


H-l< — 

b- 


«WII- 



wwonn 

X 


3 »-* — 

a 


1C 3 O •• X — 



< a >- x •- r-> 

>- - 


UJ x ^ • 

in 


a cj 3 — ru in 

»-4 


0 — 3 * — f\J 

o 

a z 

»- * Z — X 3 


3 O 

OK ZW • 3 

< 

X -• 

r -o < j- • 

►— 

X >- 

a - x 3 — r- 

3 

3 U 

• u z — • 


z 

UJ >- ZCD (V 

X 

a 

►- O x < • nj 

X 

z a 

3 1 O' X >- 3 


o o o 

a 3 — o z 


X 

a o o 

— x x 

— X X 

3 X X 

— in in 

h l\J HI 

O » 

X X 
0 . O' 

— 'O 

in >. 

h l/l\ 
<1/10 
h- * T. 

3 0 — 

II 3 — 

D UJ< «► 
'-'►-XX 
« — or o' 
►- a: o «d 


u z — 
in uj v x 

-h I «t O 2 
OOU-hL 

I - a • z 


n o 

— IM 

• o 

X > 

X - 


nciccon » 
• '-* — z •— o in 

x » * * » so *-• 

— n z x — — x * o 

o -f irto (\jo x 

o n. •— — « _j o * r\j ► 

in o i- * uj x o o 

— HCZZ— IO' 

• o o z * — o 
o~' 0 »-<ro 

3 3 ►- X 3 Z — 

— x: <s o — • <n 

3 < CO — — 3 < I -« u 

h- x * > r *- x 3 ♦ z 

— a x 3 o — • a — o — 

ao^a — aoana 
5 u * u. •— 3 — 

— < (\J 3 

o o o o 

O O O I\J 

in x ^ o 

-X — O' 


-t 

<3 

m 


3 Z - 

Z * « 

• o in — — 

^ »Z X ~ 

II O II U. — 3 

•— ii *-• i» x — x in 

— -Hi 

_ _ r\i || 3 co cd 
-J — — — UJ H X 

o o uj o uj 3 n n ii 

II xzxz— ~ 

in ~ — 3 Z *3 (V 

CCO 3033 UJ 

zomoinu»>xcD 
o — • nj 


— 3 
X — 


— in 

3 • 

UI o 



< < 

u a 



z 

3 

*• 

z 

a 

z 

m 


nj <n — 

— in ii 
CD UJ — 
x 3 — 
no — 

— < 
-t 3 a 
— 3 « 
KO. 
CD O Z 


z z 

< < 
a x 
< < . 
a a 
z z 

IM f\l 

• • 
* ^ 

in in 
z z 
• » 
z z 
a u 
z z 

X X 

£0 X 


z z 


3 3 

in m 


n .3 


z 

u 

z 

to 


<3 * >0 

II II l» U U — 

— — — o o 

w ►* h 

— — <n m <n m 

-* < < z <3 

a a a 3 3 ii - 
•tf « < 3 _j m 

a o. a < < -* o 
Z Z Z u u z o 


co 

in 

CD * 

— O' 

in — « 
• n 

<o » 

— O' 
J 1 

^ in 

<o 

in — 


ID 

3 

UJ 


X 3 ♦ 

«HUJ 3 

I I . — 

♦ < 3 

in U. ^ 3 3 UJ 
2 II 

I ^X 33 — 

h«SuJW3 

II — 

•- X U- u I- 3 

U. — » — < UJ 

XX 

in — -* 

3 in m 


— ~ 3 

♦ — z 

3 Q, m 
«l 3 h- 
— Z 

a 3 c 

3 UJ o 


o 

3 

V 


— 3 0 ~ 

~ ^ — — o — ru 3 

<VilD 

^ w ~ w '-X '-'3 O 3 — 3 Z 

XX— CO UJ — — 2 

ii ffi 3 it ii in u. 

— ii uj — o in z 

3 >- II || _ AJ Z II 

— z>-m — — it z 

3 uiZxoxccinu 

W>UJZl 5 a)CC ZZ 


< 2 U. 

« u z 

I Z K 

>- — I 

UJ — 

X z V 

< •- • — 


*■ — in 


in — 
z m 
- 2 


X X X X X 
X X X X X 
II II II II II 

r-i f\J 3 ^ in 

X X X X X 


z z 

< < 
a a 
< < 
a. a. 
z z 


in in 
z z 


- ♦ Z UJ 

i ifl*- z «wn * 

' Z 3 ~ II il II — 

3 i in _j 

3 z — m — • ru 3 — 

I U. II || - - v I/II 

- z — — < <t < zx 

) ii >t in a: a: ac ii n 

' u. — — <<<in>- 
3 Zxxaaa— z 
jkxxzzzzuj 


3 


in ^ 3 
— z 


z * 


- ►- II — 


3 3 — — 


*-l — «OUJ 

< ii • a x 

owl —• o or uj 

in z ii ii x x 

— O' — II I«z 

O' ■— » UJ >- l| Q. 

ii — — a. x a z 

o*-xoo.orujzii 

o — u o a x xz z 

o o o 

in i\j O' 

n o 


z 

3 


x m 
x x 


UJ 

a 
x 

z > - -* 
II x «- 
»-ui o- 
a <t x in a 
z uj n x a 
z a x - 
ii a 3 o a 
z x x o *-> 


-' 80 - 




in o 



o 

X 

M. 



M 



o 




z 


X 



* 



o 3* 

— ox 


n 

UJ 

h 

—• 



z 

* 

in 

in * 

in —o 




in 

m 




i— • 

L 

— *— 

o. »-z 

X 


o 


o 



• 


< 

in 

uj a 3 

© 


M 

o 

u 


A 

■ X 


UJ 

z z 

* 3 

s 

* 

Ik 

» 

X 


X 

X 

1 

CL 

• M 

cd inu> 

<« 


u 


1- 

X 

w 




— -J 

* x m 

13 

QC 

UJ 

CL 

in 


m z 

in 

CL 

a 

o z 

< i- <t 

UJ 

UJ 




./> Z 


X 

UJ 

o 

m * 

— m o 

3 

3 

z 

X 

o 

>— < 

o in 


3 

u 

^ CL 

Z M ► * 

I 

X 

o 

< 

i 

o in 

►- © 

>• 

X 


CL -J 

m o cd r- 

•— 

3 

—« 

o 


>- © 


*— 

3 

X 


CL 1 • • 

a 

Z 

»- 

Ul 

X 

a 

X o - 


Z 

3 

— O 

X o*t ^ z 

X 


o 

3 


o — 

— o< 

o — 


a 

o _J 

- • — • UJ 

UJ 

— X 

< 

• 

z 

o < 

in < 

z 

X 

H- 

o » 


in — u> < 

o in ' 
♦ n * : 

— k : 
uj © — : 

in o — : 

< -i 

O *- ! 

II Ul <* < 

x ii ♦- x • 

3 2 ©*• a i 

Z uJ X O I 

D O 3 L l 


1 3 O L> © 

. G U. Z © 

. wz 3 © 

I CL UJ IS U © 


_} — I 0*1 -• < 

*: in*'-' o o — l»_ 3 cr 

x o a. x o o. z o 

x © n cl o x r — * x uj*o 

cd f\j uj © • uj — zoo: 

\ ^ # • l x »- i x « u a. 

— « © X ►- O < o O — *- * 

z—m<o*zozo • • Z Z Z ODl 
o _j ~ o • -« ex *:xuj<x— cl^o: zoo© 

i^xuj<''Do3D<-3i/i 3 ©■« cx _j © 

X w ~ 3 — II II ►— l» w || ►■- II *- O u 3 3 © 
OUU.IIU.UUOUJ<IU.UUJUkJZ 3 « 

u _ _ < u a: u a: < ►-< u. cl u. n u min © 


—• < L> 4 OZ- 

u_ 3 ex uj — .j o Mi 

z o a. >- x — © - 

uj * o in o ► ©* u 

— z 3 ex z ©-• -.in ii 2 

x « u o. in o _j *ox 

— . ►- © UJ *■* \ z-» c 

zz odd. x in z — — i^- l. 

—• cl zoo© i_> zo o u zo 

ms *-<q:«j© a uj x ii z coioh 

it h o u. m in © <r xx-da.-p'X'-' 
u uj z 3 © u; *-* © ii o ii c ii u o L 

u a: uj in in © in o o z 3 x •-* o © 


O ♦ i 

O -* r\j 

5 z 

AJ >- >- 

• Z II 


> a a: ex 

: z o o 

< in in 

• © © 

~ z z 

Z UJ UJ 


o — - 

> • — . fVJ — 

icmzz-H. 

• i— ~ ~ i 

CD O >- V (\j O * 

— z ; 
i — — ii 

: u o u u cvj o > 

• — o *-* -< z o ; 


— uuuu 


— O O O o 









O 



• 



CO *• 



• * 

• © 

r> 

AJ 't 



Olft 

r» * \0 

• 

o CO 



o • 

00 OJ 

• 

• CO 



• n 

O' P- 

CM 

* CVJ 



• • 

• u> co 

• 

r- o 



CO o 

O f\J — 

» 

u> • 



o • 

-« 4- • 

in 

► 



• n 

• » • 


r» o 



* » 

O' © CVJ 

• 

o in 



r- in 

lrt«f O' 

» 

• O' 



o • 

• © O' 

— « 

• <\J 



• CVJ 

U> CO 

• 

U) o 




'•'t • 

» 

— < • 

• 


o o 

* • * 

CO 

CVJ • 

© 


o • 

O © CVJ 

o 

o U> 

© 

• 

• CVI 

*t CVJ ^ 

• 

o S) 

© 

cr 

» » 

• -t U> 

• 

• o 

© 

o 

mm 

HN H 


• 00 

• 

j- 

o » 

r> in cvj 

o 

u> o 

© 

o 

• — » 

© • • 

• 

in • 

• ■ 

uj n 

• » 

4 0© 

• 

* 

© 

> o 

in 

n * 4 


I- 3 
© o 

O X 
O' © 

H X 

© cr 

no — 

a* z n 





O X 

in © 

>• 


X 

o 

CVJ © X w 


• © CO 

h- 



> 

• • 

CVJ -< X 

© 


X 

*d 

— ►-©>- 

O O' 

4 O 

ii 

«•* 


© 

• n 

• CO -• 

NJ 


* CVJ 

►- 

J- •-» >- © 

• • 

O O O 

d4 

d 

UJ 

a 

in • 

©- U) h- 

• 


X -d 

o 

© x in ~ 

<3 © • 

in ® n 

© 


in 

n 

•d « 

• MO 

Z 


o 

Ul 

o -< — » n 

cl no 

• • • 



o 

■— 

O CVI 

oom 

3 


(X 

J- 

in «j o ~ 

< o • 

4 -« © 

©d 

1 

o 

XI 


00 • o 

X 


© 1 

u 

*- z * M 


• © in 

— • 



» 

© in 

h- * ♦ 

• 


►— 

o 

© • x © 

x -» in 

o in 3 

a 

a 

z 

d» 

—• • 

m © 

X ’ 


in ex 


o CL CL -d 

a — • 

CVJ — — 


UJ 

o 

O 

O d 

• -• n 

o 

Ul 

< UJ 

u. 

!\J «J © l> 

© o © 

-d o n 

— . «k 

3 

J- 

CVJ 

• © 

4 in in 

X 

© 

O 3 

o 

1- • X CVJ 

X *4 

d U • 

©-» 

X 

o 

•— 

X • 

x cvi cn 

© 

A 

© X 


• O < w 

© X • 

X • © 

*— • 

— 3 

X 

CL 

t-4 

o 00 


UJ 

Ul 3 

in 

-JO X 

» © 

oo m 

x 

UJ Z 

a 


» 

• o 

>—> 


— Z 

h- 

O * UJ © 

m n 

© o 




— 

CO 

• • 

© 

V 

CVJ 

Z 

►“ — 3 ~ 

— • • 

eg n 

©d uj 


— oo 
4 o 

— 00 

CD X 

ffl o-*o 
II H- II z 


o u © 

►- O O Z © 
UJ Z 3 * 

a uj in u. © 


w o o o u 


OX IJ 
*-« < X 

U. £X UJ 

U. O _J 

UJ O UJ 


U ►- © 3 

> u o © a. 
■OUZ« X 

J Z 3 © O 

: w in u © o 


Z \ i£ 

1-0 X 

in ©■« x 
z jm Zk 
u x x o in 
v < 

z z z in o 

O O O Z II 
IllUJh 

x r x x m 
o o o *— *-* 
u o o o o 


►- O UJ 

in ©4 

— « * x e 

O © X u 

'■© o — 

\ O J- 
XXO — H“ 

O CC K u < li 

X cl ii ii *- x « r 

X II OlAHtt - 
n x o; a. a o < 

I a 4 UJ 3 L. o 


in n — r\j 

* • \ - ► 

n • o m 

• o o — • _ 

am o n-. » 

i\j ^ n ♦ k 

r- n o — . 

• • *_Jw 

4 © © — ►- 

• 1*1 inuj < 
.. <1 O O l> *— x 

) t-O (C N - i 

• < • n - a o 
t o r- • • at w 

j — • <\i n 


j < a: o <i i< 

- x < * *- o UJ i 
-a:— o< ii m x 
c O U. H II J < II 
I k ->< X ^ u < 


w u oo o 


- 81 - 






CD t- 
~ 3 




-1 


3 O 




UJ 


u. x 




o 






3 


z 




<J 


o a 
CO o 
— 2 




43 


O * 




r-* 


u. *- 




mm. 


» •-* 




< 


- X 




U. 1 


O W 






m 3 




CD CL 

CO 

- 2 ~ 




*. uj 

2 

V * o 




x*n 

< 

* a. co 


43 


a x 

M 

— _j — 




2 3 

CO 

00 * < 


43 


— Z 

03 

*Oli 




rsi 

3 

o _J • 


4p 


2 X 

<* 

CO * — 



o 

3«4 

O 

~ X) 



• 

u. cr 


< _»- 

o 

X 

o 

o 

X 

X X CD 

X) 

% 

II 

UJ o 

2 

2 O 

* 


««, 

2 a 


3 Z 

-« o 

-> 

X UJ U 

-* a. 

. CO 

u. _J O 

It • 


X 3 3 

►— 

■ UJ 

X X »“• 

o O 


m *z Z 2 r-J O 

fa ~ rz z o * 3 

dC — D D ct « a 

"WZZI-OU.X# £ 

u- CtOO luZ 3 * o 
Hiuuauwi/i* o 

•- • 

co o r- — < * * 

— a. * 

O O 

U- * 

— u u u o 


co * — uj a u. x 

to 2 Z Z • 

< _i O <X -* 3 * — < 

\ X CD 03 03 CD O L. CO CO —■ 

zo *■ * o ♦ t> z a *-• x « 

3hZ -« O O —« • <3 — *1 II Z ^ W I 

u. JO M • • II 0<t Z« * 0>0« 3 * 

\\MOMOO*lltUJO^(/1J-' !P CD U. CO ► 

z zw • it n -a. ♦ n a. n • n n a c 

OOZOO^ — 030 ZZZUJ <0 O — — z ; 
X Z U> II in — — CO • O II II T— T -3 l * 

X s I H NO II «S *-« X ^ « 

OC>~- — ODOO^X UJ CL Ol CtOO II II 3 < ~ * 
O (JQ li. Q U. U. 0<1 022 j*i^Gxxu.u.<« 


• o 





z ~ 

mm 




UJ — 

•-« 




►- r> 

3 




• • • 

Z 




>» h- 

-J 




►- • 

IP 

0 



U. -4 

» 





X 




u. UJ 

>- 




«-• -N Pj 

2 




• Z * 

-J 




a: *-» >c 

<o 




3 • IP 

» 




o —• * 

X 




u. n in 

>- 




•-» 3 >“• 

z 



3 



-J 


SI 

® ~ X 

X 

UJ 


it 

N*)- 

z 

o 



43 


3 


z 

X 3 X 


u 


ac 

* Z f- 




© 

K • • 




2 

Z ~ 

• 

IP 


• Pj 

* 3 — 

PI 


o 

►— mm 

CO — UJ 

z 


2 

mm m 

XU w 

• 



Z <» 

* 2 • 

*>N 

1 

H- 

N- — 

2 • IP 

' z 


►- 

uJ 4» — 

« 

• 

X 

»-H 

2 3 CO 

* 3 f*- 

z 

UJ 

4. 

— 43 

— * 

u. 

CO 


a x a: 


PJUJUJ*- o | UJ J "O ** 

> z o o x ip r~ r- 3 • ■ . 

II ZZI O'OO Z 0 . t- z 

> _ i <»-• o ii i\i oj «-n uj • n cz i 

-3»->-— ‘♦v-r~2:T:>->-33:3 i 

— 2 Z — 43—11 Z-i-akOi 

JIlOCU. II OMUZOtt O UJ 2 

> z o o *-«»-* o x *-«*-« o :* wau i 


_/ 3 ♦ 

► o ~ 

o > o 

_J » o 

► CO CO 

•- 33 — 

-ja x . 

WU. 

o — 

— CO 2 
JffiO- 

\ \ * » r in tp 

2 2 to I | ♦ 

0 0 2 f\J fvj 

z z w z z z 

1 1 i ii ii ii 

OOncInIV 
U U) O X Z 2 


82 - 


T. > ‘ * 


— ft 

D it. 

z v 

* 32 

»*« o M 

II • 'A 

»M o O 
2 « n 

•-« o — H- 
< in •- -* 
~ o - 3 

II II O X X 
_J O O U. L. 


<0*0 CSC 

& *S t~> • 

a - — m a 

a oin * o 

\ • • z u. 

2 MO -* 

M I | < -* Ui 

< D _) O M o 

o uuj^ n o •-« • 

il O O ♦ Z l- _J • -» 1 

— — _J *_ < **-••© M 

Uj U. U. II <X O •— It II II Z 

O «i O O H- H 'li X K 


■ O < M *- -• 
•■JO o 

— O U <\i 

j -*a ® n 

J I II H o ^ o 

■} -J I ~t *- 


or- >c « 

O O Cr O 

^ < < •* 




Z WD 

a zoo 

3 < r* o 

room* 

UJ 2 DO 
d Uiuil/lo 


• 


x o 








J 



2 *- 

• 

M i/» 








< 




O O -J 


H4 






o 



< 

2 

< 


M 






o 



O 

UJ 

• • 




n 




U J 



* t 


UJ 

o 

* 


o 







X 

Q 

• • • 

O X 

O 


o 




r- 



r a 

z 

•- z 

O 2 

M *•« 






o 



* UJ 

< 

< 

— o 

•O 1 






z 



fSI tX) 


cc, 

2 3 



O 


o 





*- x 

• 

X o 

U- 0 

o X 


>0 


o 


0 



— D 

M 

o o 

» «*. 

<VJ 2 -« 




o 


o 



2 

o 

a 

— 2 

o o o 






M 

> 


UJ 

UI 

to a. 

CT *-« 

— Z >0 


o 


• 


z 



2 X 


QC 

•~0 < 

fc- 1 • 






• 

o 


< <X 

• 

ui o 

«ja> o 





f- 




♦ 

o a 

i; 

> 2 

Z~ \ 

x •-« © 


►- 


M 


u. 



o 

3 


N.O 2 

«x>o 


w 







UJ o 

2 

® o 

2 •- ~« 


NJ 

X 


o 

o 


cn 


Z a: 


2 

< Z. -J < 

Z JO 

t- rsj 



o 

rsj 

►— 


i 

** CL 

• 

o < 

00 2 OX 

1 Z o 

— k- 

_! 


o 

Z 

u. 

O 1 


i— 

QC 

^ r 

*— * h x a 2 

X w o 

io d 

z 

X 

— « 

1 


— o 

8 1 


Zl/M-ZdOZ I - CDI I N X 

O 2 •-* II — II. O X N < < X J N H* Z 

ZWIXIIX2ZI- II2ZZKII II 

r s: « 2 k z - ii n ii — ii - u o 

O _J O Z O U. X k >-XU_ Kb-fMX 

002 * O Z -« Z ~ D2-* Z*-*2 Z 


— * O O O U O <. 


- 83 - 




• 



< 



a 



>- 



o 



u 



a. 

UJ 


ui 

CO 



2 


>~ 

w 


O • 

X 

«•» 

a to 

a 

o 

UJ H- 

4 

a 

2 3 

> 

* t 

UJ 3 

z 

X • 

in 

UJ < 

oc • 

O UJ 

CD *-* . 

♦ * 

z a 

2 O 

-J * 

< 

UJ -J 

o * 

UJ 

4 > 

> * ■ 

a a 

UJ o 

•- • - 

UJ o 

CD 4 

►- • 

CD O 

3 *- 

o • 

X 

2 Z 

4 * 

3 _» 

X UJ 

UJ * 

Z < 

o. ►- 

o 

z 

4 UJ 

4 

in >-* 

V CD 

X 

UJ u. 

o * -^ 

2 

►- 

2X0 


< a 

UJ 3 O 

in .j 

£k o 

> Z 

z uj 

o u. 

< ♦- ~ 

» o 

UJ 

* UJ J 

3 

►- < 

H CO < 

X o 

z »- 

Ul • ►- 

a 

< 

a x 

• 

o 

m jz 

UJ CO 


o O UJ 


4 UJ 

O > * 

-j 

in m 

4 V — 

< 

a o 

V o o 

>- 1 

o o 

ZOO 

X 

*- 

UJ * ^ 


• Z 2 3 
<K O O * 

3 uj o: « 

'►* DO® * 
: UJ 2 3 * 

iq; uji/ii/ 1 t 
«-« * 


<x a ' 

• LO — 0 

■ sO Q X 

: t\j jo a 
. & >- • $ 
■1/1UOU 
’ ^ O -O *-* 

I liJC Q. 

II 

1 ‘ Q.O ►- 
: m — > ii x 
l II H UJ,< 


vO O o o o Z c 

n n ii ii ii it i 

n r > £ h 

hDZOWUI *- 

1/1 z u w Q K W ' 

Z X X O in < 
o 3 3 0 o a 02 
UWl/l WOOOC 


I X 

'■ M K 1/1 
— 220 
i I Q. UO 
Q. ♦ ♦ ♦ 
X V ►- 
3 2 UJ 
Z UJQ 
ii z rin 
3 3 0 
■ in in o 
• — ii ii i< 

i H J I >■ *— 

: '-I- 3 2 UJ 
- UJ X 2 UJ O 

: ii tA i x in 
: OO 3 3 0 
i ujo to mo 


<v»-» a o 

>UJ UJ X 

* O H- 4 

^3 UJ X 

>U X X 

» < o 

co a 2 ~ 

* a* < • o 

> q_ ►-in 

* ' 

2 -J X »- 

U. I < — > 

2 -* -> - 

• a ►- z ~ 

to UJ •-» 4 O 

23 2 0.0 

- X — -J 

03 • — 

tnz * o v 


u- * 

— U U OO 


O »tH 
• *+ O 9- 
K « I I O < 

I I _J _J . 

Z J UJ UJ 
XWDOOhI 

II O II !»►-♦► 
-J — U. -J •-« 

y u m uj o ii < 

0*^00 O *•* V 

o o 

o — —« 


0 0X2 
~ 2 II 
X 

o o — z 
O OO x 


^ £ * 

o O o 

m n no 

-J * x •< in 

uj o z r> 

2 O * Q Of 

w 2 O — • z n 

9 5 m u o o 

N x — o | ^ o 

* « t- O XW Z. ^ 

2X _J O •-< U. .J — 

XZ O UJ O OS || UJ | h O 

ItX O Q ^OMU~Qj| k 

X M O — It M || II Z 3 ~ — _j 
ZX U UQO UQO II •'U. I*. II O 

XZ o *-«2ZO 22030— •— 


Xin 
x o in 

2 uj in 

II (\J X I 

*C V. O * 4 

• O X Z U X I 

O UJ Z II 2 2 

2 -< X II * — II « 

— ii u x o u. x 

> ~ Z 2 Z ~ 2 


CVJ 

X 

-n x 


z 

in 

in 

<\j »- 



4 

• 

in o 



in 


~ o 


o 

-* CVJ 

u. 

x x in s© 


UJ 

o in 

•— < 

in • o 

o 


in — 


o uj ii o .* 

nj 

< 

—* 

o 

O O X II 


u 


' ~ X 

- U O U. ►- 

‘ — O w o 

O 

im n x 

o O l/> 

in in 


X II »- ►- o -» o 

l/ll-O JK I H- 

- -J O 3 -o 
UU)X XO II o 

«Ql/!kO J O 


- 84 - 




I UJ 
tt 3 
— Z 


4 a 
XZ 
•* 

z*if : 

z 

u. • . 
z * 

X 4- t 

XXX- 
X 2 — 
Z - — >■ 

I r-in > 

— 4 4 1 

— o o 

— 3 3 
CD — — 

II UJ UJ 


Ik 

X 

< . 

z 


X 

f 


o 

o 


0 

-* 

z 

3 

a 

z 


a 

UJ 


0 OftJ* 

n X * aj 
»■ — — — — 


*- 




ft 




4 n > 

M 4 

♦ 




ft 


AJ 


44 Q: 


< 




-4 ft 




<M rsj 4 

— a 

u. 




■ <t ft 


X 


44 4 — 

4 — 

» 




y ° • 


3 


— — AJ 

— 4 

X 




O ft 


O 


X 13 • 

AJ — 

< 




c. ft . 



— 

X 4 AJ 


z 




<1 0 


< 

AJ 

UJ © — 

4 — 

• 




UJ ft 


UJ 

— 

4 © — • 

— X 

< 




U ft 


cr 

— 

— >T < 

ft X 

cr 




4 ft 


< 

X 

0—3 

— > 

< 

z 



UJ ft • 


a 

3 

© u cr 

4 — « 

a 

2 



• 



a 

x cr <t 

— 4 

z 

— 



z 


X 

— 

4 a 

— M 


z ~ 



>4 


« 

4 

X — 4 

— AJ 

X 

4 J 1 



ii 


>- a 

>*• 

U. AJ — 


a 

X • 



3 


3 « 

AJ 

4 — AJ 

44 4 

z 

X — 



4 3 


o a. 

44 

— . — 4 

— — 

4 

z — 



O UJ 


X 4 

4 

X X AJ 

Z ft 

Ul 

H UJ 



— © 


• > 

o 

■44 > — 

UJ — 

UJ 

— o 



X 3 


X < 

u 

>- Z 44 

O • 

ac 

» — 



X u 

Z 

cr a 

4-4 

4 4 X 

►— — 

u. 

a » 

UJ 



o 

o < 

4 

— — < 

X — 

z 

— X 

4 a 


X 


z a 

«r 

o aj cr 

w — 



AJ X 


— — 

►** 


z 

o — < 

— to 

X 

X ~ 

r"> • 


X Aj 

< 

>— — 


^ — a 

4© 

X 

U. V 

CD f*- © 

— 

z 

3 

— © 

4 

— 3 4 

OUJ 

z 

— © 

4 6 — 

AJ 


O 

x ~ 

>- »SI 

4- u — 

Z -4 

•* 

* — 

X -t u_ 

4 

I- 1 

0 - 

44 X 

X Z 

3 Z AJ 

< • 

z 

z — 

«1 — 4 

o 

3 

cr 

3 3 


0> 4 

K- Z 

z 

Z AJ 

X Ul X 

— 

o cr 

UJ 

Z O 

X 4 

Ik 4 Al 

X — 

u. 

Ik 4 

>-x — 

U- 

Ik Ul 


4 o 

X X 


Z X 

z 

z 

4 4 vO 

X 

— X 

z 

0. 4 

> — 

— <V — 

4 3 


4 CD 

X -J 4 


X 


3 Z 

4 4 

AJ— > 

CD 4 

® z 

X 3 AJ — 

m 

— 3 


4 UJ 

X X 

— — < 

— CD 


3 

3 

Z 


* Z 


u. z 


1 an « »-h 
z z z « 

— — o ■ 

CD CD O £ 


_— CD • 
O bJ II N H 
t- 3 — ~ CD 
X Z — • 
— vO ~ < 
j V- n < < 
3 Z ti ~ 
< o o < u 
u o o < •— 


— AJ ( 

< < • 
II II 

— a) 

CD CD 


n <t in 
CD QD CD 


X X — _ 

Z * 3 Z Z 
*T AJU. 3 3 

*— ► — « < Nt U. k 

X ~ — © uj x a * * 

<n x — — © a. — a. a. 

k-z — — xuj->^ x 

u. * — o v — » x *co r i 

r** uj uj o ii x - - — - 

nD3H-i/i 
Z Z ID 
O — — O I 
3 X — 

2 Z _J II 

O O O < O — 

O O O O Q — 


-I z X 

UJ 3 

OX 3 

O < Z 

a. a: — 

o K 


l < ~ ~ ~ O O O ^ CD CO 
I U. (\J -i CD J - 3 — 

II — — s. — » 


UJ o 
2 QD 
— — 0. 


CD CD UJ UJ < UJ< < «1 QT 

— ii ii ii ►- x *- x x r 3 

“tvi n aj — or — a a crt- 

xfurvjmao a: o o o uj 

km cd m i u sk k u. a 


o o * (r 

o a e < 

oust cl 
Z 3 0 I 

UJ ID CD 0 ro 


o a 

_j i- 
• CD 


\ \ 
o z 
— £L 
3 ID 
V \ 

z z 
o o 

X X 
X X 

o o 

o o 


>r aj in 


cd — *vai/)« 

UJ 3 Offl < Zl/1 

* x ~ o * a x 
>z_j*~ - ~ ~ 
ir \ z --rD — d- 

N-XMCr—Aj©© 

— — z uj * in in 
id 3< Zu rj » « 
mxo o z — oo aj 

\ s s •-< * - JJOOII 
ZZZlD^Z O • UJ O 

ooo zn u ujuj co oa: » 
XXXUJ~-Ot-t-H MOO 
XXX XUJt-— 4-.4 -.<uj II 
DOOO MU C/1 DC a. 3 UJ ox 
Z O U U o > » JJZOZW 
— — aj 


-i 

* « 

n aj 

► o 

AJ o 

o m 

ZDa i 
o < O > 

• >- u o z 

© <n o u ll 

II 2 I- (M - - 

NJ II HZ 

<x >- oo>- — 

I- Z O H- Z X 


— • m 

A» — ~ • x: 

t i z — UJ 

> >• uJ \ I 

Z Z O X X 

I) II UJ UJ 

nj n wD ii u 
Z Z II XU 
•-—XXX 
X X UJ UJ UJ 


U U UU U U 


— u u u u 


PI 

u 


3 3 
II 3 
AJ < 

Z U 


4 — © 

in * • 

© ?n — z 
— o 4 u. 

• — © z 

— in 4 • • 

f O O AJ CD 

Z 

> — 11 

Z — AJ <V — 

4 > >> 

«Z i ' O 
< • I •« © (D li « 
Z H M> O Zl“ | 
o i <r — 

ii ^ « — cu-* 

— u u_ o ii a k 

— ^ c» x < — 

■o in o 

o © Al 


-c o 
uj in 
or — » 


< cd r 
UJ z - 
* <x ~ > 

uj 2 < < >* ! 
or — ii ii it c 


UJ 

• ft 
c • 

CT * 
< o 
a. ♦ 
z <« 

» • • 

z * 

Z'O 
u. o 
z * 

• « 
ID 


CD 

CD 

Z -J 
» U 
3 O 
♦ 3 
u u 

UJ 

QC 

U. © 
Z AJ 


II ZD 
-« O •>-' 
< U X 


•O X * 
• t 

X X • 


44 k 

Z 

X 

* \ 

W 

X 

— 


3 

— x 

z 

Z 

— X 

3 


X X 

Ik 

X 

— UJ 

* 

< 

- 3 

a 

cr 

© © 


o 


UJ 

o 

4 I 

z 

a 

O co 

— 

a 

3 4 - 

Z 4 - 


— 4 - Z 

3 3 


uj *z cr 

U- o 

0 

8 - X 3 

n cc 

0 

— cr ►- 

o a. o 

0 

cr o uj 

Z 3 

0 

* U .DC 

UJ X X 

0 


4-1 

9 

— O AJ 

4 

0 

— 

X 

0 


o 

a 

t- 

z 

o 

u 


< a 
a. o 
z z 


OX 4 

CD — — 

^ -J 

x z — 

U. • < 

4 Q. X 

— _J <* 

aj 4 a. 

— o z 

y j ^ 

-I 4 » 

H* — ID 

— 3 Z 

*- N. -• AJ — 

O 4 4 AJ 
z X 3 4 
0 3 0-00 
H \ Zi: j 
ID 2 0 a. 
•ZODZU 
W I II II f 
xxx-> — 

-• o a cl a 

o u z z » 


o 
O 6 

4 AJ 

o x 


X — 
< © 
X • 
>* AJ 

4 V 

X — 

< 


Z AJ 

in LA - z 

• • X ~ 

0 o U- X 

1 4 — U. 

UlJJx- 

\t « X I 

ID • • t- X 

z *o o u < 

< I ♦ UJ X 

ID C CD ID > >~ 

Z AJZ Z II 

It CD < < 3 X 

CD II II M 3 < 

Z X — (\> <L X 
< X Z Z U >- 


< 

X 


z 
z 
X u 
<3 Z 
• * 
AJ ID 
0 X 


— X r» 
•' t * 
X X X O 
< O < 3 
X Aj X — 
3 mi- 
ll II II UJ 

— aj m — 
a 

X X X 2 


Al 
• X 
l X 

■ z 

< in in 

♦ 4 • 

X © © 
X I ♦ 

AJ AJ AJ 
Z ~ — 

4 CD X 

— 9 8 

z © © 
_ • • . 

s v/i m 

» 4 

o i — 


AJ — 

X D- 

Z <f 

z -• — 

U. Ul — 

4 -t a 
x 4 z 

x x 4 

z AJ It 
z • -*• 

k <M • 
Z — 
4 Z — « 


z 

z 

Ik 

z 


AJ 0 
AJ ® 


H CD H 
— || Z 
DC X Z 
sink 


x 3 r- « — x 
X U X ♦ XX k • 

Zj^ — XXZ ©o 

— a. ~ x z ~ aj n » 

r- xz—x — 

4 X 4 I XU. —OX— — — • 

z o ® o z u w iir>x 4 AjuJ — njn<rx 

Z3—_JZ II II X VD — ZXAJ3 — — ■ — 

Xlk w ^*- w U. X —. — X zxxxxx 

X II UJ <s UJ Z — X Z — I X Z O — » It II II tl 

ii zh ik ii aa. ti 3icu. *io—8—4— — — — 

xz — a: — u_zzx — — x Z — aj n ^ x 
x ii. or o cr z '-^•dou.u-xoo w w 

ZZ3U.S X CDXZO— — ZOU<X«I< << 


AJ 


— u u u u 


85 



3 

O 


o 

z 

> 


«M 

UJ 


N 

.n 

CM 

in 


in 

fii 

in 


m Nl 

3 * 

- Z CM 


-v nj 
r> » 
x z 3 


► X UJ 
• » V- 

tf\ wn w *-« u 


rg — ^ »-«*-• 


in * » * I U r- 

W. M *>~~ 

(\J UJ 

vn-'OO'- — uoe>'-_j 

nj ni in a <x -* acra-ujujujuj'- 

11 II W II II v O N II II M — ■ II 11 II N- UJ — «* 

•j\ — — v- in • ~ • — n h X z 

«(\j 3 -*wn 3 --fun<[^ 3 :Q: 

0 » v 000 ''~" , ' 0 ' , '-~ui 200 
0 >->-li.OQV>->-lLNMN(Jl 2 U. 


Ui 

Mi 








o 









o 









z 









Ul 

-4 








> 









• 

• 







z 

•> 










— « 








M 









CM 








« 











UJ 







o 










Ul 

o 







* 

Ui 







< 


o 








< 

u 




. M 



3 


Ul 

» 







Ui 

z 







Z 


• 

X 







o 

> 


z 





M 







X 




« 




z 



»— 


-H 

■W 




u 



o 



< 


u. 



Z 



s. 




» 

M 


*-4 

3 


o 


» 



o 


Ul 

n* 




X 

X 


in 

■»* 


a 


z 



o 


c> 

• 




in 

u 

X 

z 

NJ 


a 


in 





UJ 






• 

< 


* 







o 







z 


X 

X 

A 


z 


z 


X 

o: 


o 

Ui 




»-h 

" X 

>* 

< 

CM 






z 

<C 


X 

<£> 




<c 

in 


X 



< 


■ < 


* 

o 


ui 





o 

*■ 

X 

3 

Ni 


o 


o 



z 



in 




<3 

© 

< 


r 


» 


o 


u 

<x ■ 


< 





CL 

4 

X 

u 

M 


M. 


a 



►- 

© 

UJ 

* 





m+ 

3 

Z 

«-4 


3 


« 


* 

in 

* 

o 

© 




£ 

» 

• 


— 


«-» 


z 




— * 


cm t n 





o 

U 

<n 

NJ 


X 





u. 

♦ 

G x 

V o 




< 

• 

Z 

z 



> 


< 



o 

— • 

X Ui 





o 




<t 


z 


o 


►- 


© 3 

Ui * 


>- 



+■ 


in 

> 

UJ 




•> 


D 

u. 

CM 

* X 

►- in 

a— • 



X 

* 

z 

z 

<J 


X 

X 

X x 


X o 

-j 

♦ UJ 

Ui z 

in O' x 


CM 

X. 

Z 

» 




Z CL 

X CL 


CC u. 

<t 

— O 

o — 

a •• 

i~» 


» 



X 

A 

A 



o 

- O 


o ~- 

i 

X — z 

z o 

•-* o _l 


V 

NJ 

Nl 

u 

3 

Ni 


© z 

^N 2 


z — 


a — > 

> O 

u. in z 

5 - Z 

< 

< 


< O 

O 

M 

o 

#• 

*-» < * 


* in 

a 

O Ui 1 

o 

O' 

» 

Z 


X H 

>— 

O X UJ o 

O 

3 

© 




x © © 

z 

z u X 

»sj a> 

x — 

— • 

» 

> 

a ~ 

w © 

» X o — 


>— < 


II 

II 

X 

o • — 

nj 

* Z CL 


O (V) 

11 

r-« 

< 

O >— UJ 

UJ • 

o 



Ui Ui — 

•> 


3 W« 

u. 

z © * 


-4 © > O 

3 O 

— I 


— 

a 

z —z 

z in 

u 

X o UJ o 

0 0 3 

o 


o z 

II 

— n no 

Ul 

II • » z 


in -» 

4 ♦ 

o 

♦ 3 


I UJ ■ 


— > <M 

in in 
z o • 


X < 1 


_ - — . • J< J3J2II - 

a. z —o • ao<<>x~Z'-:>zx 

• tl *-» J — « O U Ul -> UJ >-• UJ H — > 

• 2 «t 2 J II 2JUUJII !->-►- Z < Z 

• •-< O IIJ - II J II II_J<mZ»-**“«OII 

: < a x < ' * ■ 

.oa^o 


■ — CVJ 

■ NM 


U. O 

*- o 


I X 2<(/lU.<y 2 

> in z o z zo o * 


Z *r* 

o a: 
o “ 


vo noin«x *•* — ■ 

nu o o-zn vui 

^►-omoo>>-ii in >- »- 

«*-* — _J 3 X 3 -« 

<ox x a ox«oooooa 

— ^ x i o i ‘ “ 


* o a z : 


iU-UOU-ZOU.-* 


u a z 
— ~ o *-* 
n- >- Z < 

v |l o II w « 
oxxoooo< 
Qu.zaoozo 


u 
MUZ 
♦ O I 

z ~ z x 
*-• II :> IX 
« 3 n O 

o - z 

O •© 3 It 

a in ~ z 


— Z ' 
I •■ 

z 


♦ s 


> in 


x x 
a. t» 
o — 
z « 

II 

— X 
m U. 


«» 

in 

nj 

in 


cm 


cm in 
in in 
cm 
in 


<X 3 

O O O 


m CM 

in in 

O' o> 


O 

X 

Ul 


CD 

X 

UJ 


o 

z 

< 


in 

z 


z 

•> 

o 


in 

x 


o 

x 

Ul 


in 

z 


«* 

X 

3 


3 

K 
X • 


m 




■<w 


CM 

z 


z 

o 


z 

o 

<J 


o 

Q. 

a 


(VI 

z 


- z - — 

i *-»3 n 

x • ♦ 

_■ h — m 

•— Z UJ — II II 

in uj o 


3 - Z 


O 

a 

< 

a 

z 


< x 
o w 
o ♦ 
a: x 
* in 
z ♦ 
« z 




~ — -> 


o < 

*• o 

X o 

z a: 


f.-nffT- 

v 2 #- 


_i 

< 

a 


ui 


z 

Ul 

o 


m (V 
♦ ♦ 
zz z 
a-**-**-* 
n- o x x r 

U. 3 3 3 
O II II II 
►- -4 — cm 3 
CM ZZ Z 

IIOO-MW 

Z O H- X X X 


« 



COO 3 







z 

uj in 

— 3 3 Ni 




*•* 


* 

i in v 


Ul 


w 

«*« 


»■* 

— * X 

m ujuj • 

O 

in in 

Ui 

in 


z 

— 3 a: 

CD Ui UJ o o — 

z 

4 4 

o 

• 



•30 

uJUO >>Z — 

u. 

© © 

z- 

© 


z 

3 z 

— UJ > 0 * ♦ 3 

o 

♦ ♦ 


V 

X 3 


3 -»o 

w in in z — 

— — 

M — X 


Ui 

a z 


O — 

— — — © O u. Ui 

3 3 

m CM CL 


** 

o ~ 


Z © 3 

^ ^ • • — o 


~ w O 

3 

* 

Z X 

© 3 —• 

uj in — 

OOOOOX X — >(MUiUIUiUiZ 

© 

© 

* .• 

in * t 

o cm ui 

MM— i *X< 3 V 

• O O 

oo * 

in 


— Z 
o M 

— < 

X o 


> * 


z x 


X -V—. 


/ 


o 

Z © 


o . 


• CD — 

x ii 
— uj «' 


^ *v; 


UTU/.'t. 

•UJ || -I! 

3 II CD LI 
II X’ X X O 
Z-UJ Ul Ul O 


O II z 

J*)H 

~ X 

Ul © ♦ 
V- 4 3 
•-* II 

a o 3 

*03 


• — « K- * O • 


Ul — l 

U a ( 

Ui » : 


-AHtvU«> 2 ZZ'iO • 

OOOnnuiuu ii ii ii >> it • o 
jj j v-u iiuzn-« it it — o _j 

w uj ui > — * z u. 3 r i ii - 

uiuiuiou 3 ii (i in — <v — ^ u 


CX CL CL. 

* * * 


II II JUOU O U 

-«nj<uzzczz 

zzuzuuo>> 


UJ UJ 

u o o 

z z o 


— ^ <t 


vO ' 


> Oo 
I O a: 


— (M 3 Ui 
W »-U 
u -.UJ Z 
2 IIU> 
II 3 z II • 

- > z 
ro 33 ii w 
v >f2< 
X «-< o 

> o <* o 
z o o a 


O KJ 
© < 
O >- 


^ — ^ a 


x x 

> ♦ o . 
Z 3 * ■ 


X -> O 

23 0 


O Z 
. -J < 
~ O 
X Ui 
Z 3 «l 
M — _| 

xa < 
x rm u 


-a-,: 

• ,x -• o 

Z -.Z,.V 

x — • u o' 

z - > 

II .-*i' 


.^"•r 

Z V- 


■ ir ii . 


z :: 

i*; 


3 0 

•3 in ■ 


im -ji m % 


it 

&' 

(: ■: 

: ' f S'- 

if.iy. 


o ^ 
o 


<£> 

4- 


.Tfe:v 

‘C 2 S? % ' 

u 




- 86 - 










WkWX > 4 -‘. 





o u. w ® 

•HO • - • 

k. -H IA ® O 


•^rrix xxr • 

inf\inj«oxi' 0 -Hno 
® » » » tk 

• >4 M M » p 4 iH *4 * 

KXXXXKXXXX 


* * » 
X o 

«-H UJ 
-XU 
\ u 

\ \ X 
iA tA >- o 

-. • • O tO 

■ v o o a 
. N ** UJ UJ 
t U 1 U.U. zi- 

* • m n uj < 

> © •* * J 
. r-. IA IA TO 
. U. H *-4 sO Q. 
i M/in - 

* . » • • X 

: x x x x 4- 


<<<<<<< < < < <X<<<<<<XOC 
xxxxxxxxxxxxxxxxxxd 
acraaaaaaaacrfrcraactaaK 
OOOCCOOOOOOOOOOOCOUJ 
U. U. U. U.L.U. U. U. U. U U.U.U. U. U. U. U» U. X 

o<\jiAo-H(\jr> < ia «A No-< tun o < n 

miAlAOOOO OOO OOOOOOOC0 
—•-<-HlAtAiniAlAlAlAtAOOOOOlA>* 

^ ^ ^ ^-4 f\j f>w 

UOOOOUOOOOOOUOOOOO 





m ~ < 

< CM — H* 

3 * cm m 

< CM X 

z 







» — - • 

UJ 







~ — O — 3 

z 







OTlrtM Z 

» 







Z u. 

o 







— u. »U< Z 

Z 







1 - Z « -J 

►H 







O •> CM H* 3 

IA 







< — hh 

UJ 







OC CM CM H- Z 

•> 







u. • ^ 

►- 







CL. CM 

< 







• -4 1/10 UJ 

UJ 







— w < o CD 

X 







o 3 a * « 

X 







-4 tA < — J 

z 






• 

— z a h- cd 

• 






z 

> * *3 * 







o 

cr — — o _j 







*— 4 

» CM CM U UJ 

►" 






1 - 

-H. * » ® 

u 

o 





< 

CM — CM — < 

< 

h- 





cr 

-• OC -« CM _J 

a 

» 





UJ 

— cr — < 

u 

o O 





z 

x • >— * 

X 

O CA 





UJ 

— < IA < 







O 

► n a o uj 

> 

N- * 






— — < z ►- a 

X 

• >t 





X 

CM > 0 . - 3 < 

•> 

O IM 




-J 

— « 

-« * o cr 

a 

O' M 




UJ 

(X 

v ♦ 


h- * 




o 

h- 

n n ® ”* * a 

UJ 

• O 




3 

< 

X — X < 

X 

m cj 




o 

X 

» N SJK or 

o 

O kH 






— * * UJ o < 

UJ 

CM + 





UJ 

CM — — CD z cr 

o 

— < 




CM 

IA 

*-« CM (M < * * 

z 

h- z 




CM 

z 

•> »Hjh> 




• 



o 

O CM — ® *■* < 

►“ 

O * 


< 



cr 

o -• >- x a 

M 

IA INI 


X 


1 

tA 

4 - — u -• < 

X 

h- Z 


h- 



Ul 

— z •-• ja 




o 


CE 

cr 

a uj X z •• 

3 

O X 


UJ 


UJ 


* Q lA * ® 

UJ 

cmiA a 

— 

X 


CD 

cr 

— N* » X • 


*- «- o 

o 

IA 


X 

o 

O to — 3 z 

X 

• k o 

o 


z 

3 

u 

<• * CM * UJ 

Ul 

-J - 

o 

>- 

3 

Z 


» — ~ o O 

*> 

O — X 


X 

U- 


X 

O O — * 3 h- 

z 

l~ 3 X 


< 

lA 

X 

< 

< O 3 — ► IA 

» 

\ X o 

— X 

X 

UJ 

< 

cr 

— 4 X CM * 

X 

h- Z \ 

3 U. 

CD 

cr 

a 

o 

X — U * -J X 

X 

Z V X 

Z V 



o 

o 

X a Z CM \ M 

\ 

►- X X 

\ 1 - 

3 

UJ 

o 

a 

— o z 

to 

lA »-• O 

z o 


z 

a 

a 

a. 

UJ 

Z 3 O 

< X 

O 

z - 

a 


O IM < J CA 

X 

0 X 0 

O tA 

X • 

3 i- 


3 

*-• • -«UJ \ \ 

s. 

\ V \ 

\ \ 

< 

U 3 


O 

IA Z Z 

z 

Z Z Z 

z z 

o 

IA O 

0 

cr 

Z CM 3 < O O 

o 

OOO 

O o 

z 

UJ Ct 

0 

*— 

UJ — < X Q. X X 

X 

XXX 

X X 

< 

OKI 

• 

z 

X — (A • X X 

X 

XXX 

X X 

1 — 

Z 3 


o 

— _J z o o o o 

O C O 

O o 

to 

UJ IA tA 


o 

Olii * OUZO 

OOO 

o o 


«-< 

• 


-• cm n 

— 1 



o 

« 

0 






< 

Ct 

9 






UJ 

o 

9 






X 

u 

• 







— 

uuuo • 




OOO 


o o o 

o ^ o • 

a) H *: • o 

II H tl O O II 

M < ^ || || fM 

3 X *C X 3 < 

Z ZSC (/) Zl- 


>* 

co niu _j 

— <M —• <M Z 

IA <M 

-i n-no o «o » 

03 — 11 • *iH || * — < 

-V H 1 O O II H O II 
o -X II li 3 « II 

Z UJ M — — 

•h air ") "iocd -> o 
i/i a o - - co o •> ® 
ujionncn-n 

U. U- O U. I/IOO — o 

— h-OZZOOXO 

® "t W 

n ia co 

COM o o 

-« o co 


o o < 

O II II 

o It ; . 

II — — _ . 


3 — > CA • 

— 3 < < l 

3 z x a : 

IA u. < < . 

z za o. i 


a. * - o 

I < CO- 
CA UJ • * 

cd a. ox 

I — H. 
»- IA U. — 

3 CD O X 

o - \ 

~ X X * X 

— » ►— I— X 


o ~ o 

UJ CM UJ 

UJ h- • h- 

o < >o < 

OJ u _J 
UJ O M O 

a. — a 

z a a 

O UJ UJ 


~k» x : 

o < — a . • c 

Oh X MO C 

o - z — z : 

» I » 

HJJHU.HO 
O Z II II II • UJ I 
3 < *“• ~ ~ O 3 - 

— O 3 li z 

x u> ® *o — c 

Z^~-JlA*~«lA— ^ 

II *H J - - Z 

x x < o o o x oc 

z *oaxou.oc 

® O' 'D 

tA IA IA 


» < — 

X U f 
x l 

— n - c 

< * — V 

o — « o 
OHO f 
— X — l 
* 3 *■ f 
O O UJ y 
3 © 3 3 « 

— o - z c 

uiou*- 
h- t/u- ; 

— — z ■ 

ct c a o i 
J o> u • 


I II — — — l 
l«UUUl 

x x x i 

) *^ 11 H II 

■ o 

cm n 

, O — 

I O >->->* l 


-h a 

- o 

JO Z o 

) J o u CM 

: — o z ♦ 

• UJ H *-H X 

* X- Z < Z 

: — . o ii 

3 x < a x 

) I OK Z 


-H — © y0 sO A : 
UJ • ■XXXI 
O Z — 1 ll ♦ l 
3< ♦ IHH . 
— o < or i * 
UJ W OMN ’ 
h JO z UD X l 
-H _» ii h ti : 

tr< o so w i 

XO X X O *-< l 


J — O «-H — X 

' O Z — < -» -H 

- — • » ►- ® O — 

) — — 3 ^ -H ► 

> * II ON-H 

. O -• U * X 

-J ♦ O O -X 

. — on x jj- 

• • ® 3 

- UJ o 4 ui uw < 

- h- li h- ll h- *- X 

> •- x x — — cr 

jcr Dooacaro 
. H i/) o ® * * u 


-* U X X 
ia cvj >o 

l/l 

n • * » 

— o — « 
X X X X 


® < X c 

• O — ( 

o o u — : 
-• -J co 
u x • : 
o x n o < 
i/i- f 

* CM «► U_ 

X * «-H O - 

hh x x : 


ooououuuo u u u o u o 


87 - 





O -1 


• 


u- UJ 

• 

m 


u z 

m 

o 


u. z 

< 

z 


*1 < 

<\| 

< 


XXI 

* 

►- 


x w o 

X . 

in 


• 

n 

a: 


X 


o 

. • > * ' • 

O *J 

X 

u. 


*- ar uj 

— X 



z u. z 

X X 

•< 


< * Z X - 

M x 

D 


o «I < • — 

-J X 

Z 


x z u. x in 

x v 

— 


x dx a o • 

Z X 



• 3 X O 

* X 

z 


uj x m -i . 

— 

o 


a x • o o u 

1) 

o 


* ►- uj <vj 

— 



sc min a z * 

» 

. H- 


o < • o z x 

— < 



UJ o < — 

n a 

z 

< 

o cs — >- x • 

• ►** 

D 

UJ 

UJW < o < 

— o 


o 

uj i * cr • 

— UJ 

o 


O D 1 >0' 

a a. 

Z 

< 


oc _ 

D i/l 

o 


XX UJ u. 
o r x 
ac o 


in 

u. ^ 


4- 

D O 

a. 

— 

» 

UI 

r « 




— Or 

UJ 

» . 

o 


a t\ t 

X 


m 

-1 o 

►- 

— 

o 

z 

a nj z x 

o 


— 

UJ O 

UJ 

n 

— 

— 

« * — < 



• 

od in 

X 

— 

— 

X 

O -4 < UJ 

X 


X 

< 

< 

» 

z 

-> 

z — o a 

X 

> 

o 

-J o 

rr 


UJ 


< - o 

UJ 

UJ 

* 

cd a — 

< 

— 

o 

O 

>- UJ *- 

o 

X 


* < — 

a. 

— < 

H* 

. — 


in o m o a: 

— — a <=> 



in 



in 

<n 


r 

d in 

* *1 z • 

z 


o 

■4 


* 

X 

nj 

z < a. 

O uJ 

X — < O' 

< 


z 

— 


a 

* 

* 

— uj o 

in — 

r- juu. 



— 

♦ 


z 

ID 

o 

z o 

o 

» uj in o 

<n 


» 



< 

— 

o 

< O 

■x 

4-u — 

-n 


o 

z 


u* 

tn 

— 

a uj 

r uj in 

— o < x * 

D 


o 

o 


in 

z 

— 

»— in o 

n z j 

• z o in x 

< 

as 

— 

UI 


z 

* 

. > 

0 0 2 

r- UJ UJ 

x < < nj <— 

O 

o 

* 

X 



►- 

< 

UI UJ UJ 

X Z 

in ►— * — 


o 

> 

o 

<n 

o 

D 

or 

n. z a 

• z 

* in — x x 

o 

* o 

o 


X 4 

o 

o 

< 


a a 

0 o 

1 i 



.1 2UJO 4 ^ Z O' (\J\ 

< u. a: ii « *onN ->• 

I I uj < do * — <7 • \ n — 

r> O X 3 a x 11 x — •• * — 

n z x. *- o”) • iuj ox 

• x x < < o ♦ o—o _j — 

— — n <n a cl uj < r\j — dd 

• t * r OI^ Z M- »- O Z >- 

xxxrvjH- z *r-uj<i£/i — u<i 

4 ONN'O < X l\J >- X >- ►- X 

— — — • x i rvj - a: r z -a 

><• cl o— oc*occoq:o 

— o * u. o * u. 

— f\jn<in>or-co — 

<7 r> o 

o OJ 

O' — 

co r~ 

<vj < 


i- o 
o < 
O 2 


— in * oj — — 


— O — * 


AJ — — 


O O Z (7- — * 

2 >0 40 I UJO 

a -hoo3j 

in o i/i o 2 — i 

O Z O — —l 


; o * 

i — ^ 

. — rvj 


2 

■ CD O f\l UJ — — 


r> — 
i * 

o o 
o _» 


— ii *- ii >- ►- x — id t~ : 


>- 2 — £ 

u> o o o o a i 

M M O H O J I 

f*. CD O' ‘ < 

O O O I 

x x>o < 


■ M !/)► 
. </> ii : 
> 2 UJ ' 


i a. cl uj 
a ii it 3) 
o — — < 
\ rvj — _j 

_j * * < 

X 2 O O II 
— X O O — 
J 0 — — — 

X < ’ — 

Z UJ > ■> UJ 
II O < < -J 

_» ii a cn- 
z o < < *- 
x o a. a h* 


x - 

ac — 

o — • 
2X0 

• X o 
— o — 

* 2 - 
►- * > 
D— < 

o ii a 
w-> < 


— o — 
oo- 

U U K 

— * D 
W UJ o 
-I JU. 
UJ ►- ~ 

as — — 
< 1-0 
-» — O 
® l-(\J 

II O *■ 

— JO 
i\j a. o 

— x — 


X X O II 
o: az z 

O O II — 

z z z < 
II ii — o 
n x < o 
< x o a: 




X 













u. 


























X 










X 



m 






X 










o 



a 




-J 



z 



o 



o 




X 






nj 


<\j 

z 




2 



< 



» 



* o 




» 



ID 



— 


o 

Z — iD 




— 



O 



ii 


o 

— II * 




II 



ac 






< — X 










• 



o * — 







z 



a 


< 

a — _i 










— 


UJ 

X — X 




— 



< 



— 


QC 

• - z 




— 



ID 



>— 


< 

mi-* 




X 






D 


a. 

zoo 




u. 

X 


X X 


o 


* 

• O o 

X 



— 

ac 


X x 


u. 


— 

K u. — 

— 




o 



o 




— 

X — — 

_J 




z 


N Z 

A. 


n 


— — o 

X 

O 

o 

f\J 


_ 1 

< 


— 

O Z 1- 

O M O 

z o 

• 

— 


V 

►— 

— 

w 

o 

• 

D 

o — — 

»' 

— 

o 

■J 

it 

»— 

w 

II 

X 

rvj 

— 

o 

— < • 

— 

• 

II 

♦ 

— 

D 

UJ 

— 

Ul 

» 

ii 

u. 

* • o 

II 

— 


o 

• 

o 

z 


II 

o 

— 

II 

O O _J 

— 

*— 

— 

-J 

— o u. 

< 

** 

— 

-J 


— 

J J- 


a 

O 



♦ O' i 
cn o * 
< o - 

it 

m o 
zo 


X < o « 

u. o O I 


I — O — 

uj — — 

* — cn »— 

I — D 

: a o o 

. JOU. 
— o 


— — ■ —IIO _J 

uJUJU— — uJX 
t- t- *- O' — * z 

— — — — — — II 

a x 

7 X 


aaa 02' 

JOU.2 


X 

in 


in 

a 


z 

UJ 

o 

■ h» 

in 


z 




o 



UJ — 



in — 

n 



O X 



uJ N 




►- •— 



* • 

►- 



in _i 



►“ -4 

o 



• X 




z 



— z 

• 


X UJ 




D • 

in 

<VJ 

— m 

JSI 




►- 

o 

-j * 

►- 



— 1 II. 

z 

o 

UJ X 




UJ — — 

D 

a> 

* m 

u. 

o 


00 • — 

O 

• 

x * 

— 

o 

CD 

< — o 

o 

— 

uj in 


O' 


-J *> • 


o 


ISJ 


o 

cd * 

o 

o 

»- rvj 

»— 

AJ 

o* 



-j 

UJ — o 
3D ”> • 
<—•00 
o *- u. • n 
< u. ao — in 


o 

< o 
a: z 
►- < 

CD t- _ 

D in x — i 
inzzo- 
a * * o 3 


o o 
X o o 
— aj- 


ar — 

x i 

* UJ 
Z X 
— < 
o r 
in in 


Z O' 
D O • 

O 2 — 

X < O 

< K O 

in o 
z 2 — 


3J - - • Z 
— I 


* — ~ O' 


o — ■ 



— » 

II 

2 D D 

m 


UJ — 


»— 

» 





-4 


“J 

co 

r #n 

«•« 

UJ X X 

o 


> 11 

11 

1 

— 

m 

X • 

< 


II 



X 

in < 

*> 

ii in u. 

o z 


o n 

— 


— 

• 

o 

ac 


“) 


H- 

• 

• (\j 

* 

~ ii ii 

in uj 

UJ 



~> QC 

uj uj o 

—4 

*- 



u. 

u. 

— 

in — 

X 


ii ii 

D 

H O 

o 


II 

D D -J 

w« 

o 


o 



-jot- 

— 

• “» 

■— » — » 

Z 

Z O 

o 

— 

— 

Z Z - 

u- 

UJ 


o X 

X Nj 


z < 

-1 

“) 

~) -> 


UJ o 

o 

— 

”> 

— — UJ 

< 

0. 

O O 

m 

in t - 

O UJ X 

X 

— D D 

w — 

►— 

X X 

X l X 

» 


X 

in 

11 

O' 


ii 

< 

• X 

z 

“) X X 

o in 

Z 

UJ 


•— 

M 

z z — 

a . 


Ni 



ii rsi 

Uj 

DO 

— 

in in u. 

moo 

-1 O 

o U. 


o o a: 

o 

t- 


o u. 

rsi h- 

QC 

X u. 

QC 

z z z 

— z o 

a. o 

o 

— 

ac 

o o * 

u. 

u. 

z o 

•-HI 

►- 2 







X 











00 




o 

o 



(V 

— o 

X 

r 




^4 


CD 




X 

• o 



o 

o o 

in 

m 




o 






o 




o 

o o 

■4 





o 






X 




X 

X X 

n 





O' 







o o 




o 

c 

c 

c 






— x x in • 


■> 

X X 
in u_ 
Z 2 
n II 


“> 3 
X X 

. in w 
- 2 2 


3 3 


O 

a 

a 


2 

* X 

m 2 


2 in on* 

no . — — 

— z x o — - 

— ii — • n n ac 

» - j - z o ii 

3 3 X II — O — 

Z2<0 — 

3 in ii — o — 

m o x < a o x 

z z z o a o u. 


• uJ 
O z 
II < 

— o 


CO 


» ~ n 3 « 

— X ~> — — 

u. uj ui in 

•4 u D 3 (MUM 
O — Z 2 O Z O 
o 3 — « •— O M O 
(7 * *- t- r- < f*. 

- z z X 
o — o o o a. o 
a a o o o z o 

O 

O o o 
O O o 
O' O' O' 


O' 

<V| 


Z — w 
< 3 -> 
►- X X 
l/l£v 1/1 

z z z 


»*2 ^ D 
3 3 
— XXX 

o m u. <n 
O Z 2 Z 
— II || 
_ -J X 

Ou Ux 

O — Q z 


— — X 
♦ — I l/> 

— 3 - Z 
3 — “> II 

— 3 — — 
3X3 

X U. X — 
l/l Z U. (V 
Z II z O 

ii x ii in 

xxx 
in u. u. o 
2 Z Z O 


-J 

UJ 

o 

N 


ac uj 

X II D 
X ~ z 
2 3 — 

I * *- 
— — Z 

II — O 

* or o 


— UJ 

~i x 
— < 
►- a 
u. < 

— a 
x 

in _i 

* • < 

— — rr 

D “) l- 

O 

-J “> UJ 
UJ X CL 

cd u. in 

< z 

-J * UJ 

< — o 

— X 

- D 

-> o 

* X JJ 

z in 

— z a 

< * x 

o — < 

2 M O 
D • Z 

* "“) < 

< - »- 
X “> - in 
Q.I/IO 

2 2 Z X 

* » <1 N 

o — n 
z — in * 
< * 2 
►— “J * X 

in — — in 
zn II- 
m -» « 

— 2 * — 
O 7- * — I 

• * ~ £\J — 

O o 1 • — 

II -J — > — 

2 - _l - <i 

— uj uj z x 
< i— x uj a 
O — < o o 

ZQ JKL 

D * x in 

— IM 


ru o 
o o 
in in 




- 88 - 



* o 

z • 

* o 

1/1 It 

0 2—0 
• <1 — • 

o *-« — o 

II ►— II 

— —o-- 

— — « — - 

— a — ■ 

X o u. > < 

a o a a < 


z 

* o 

tO • 

2 O 
II II 

3 — 


O 

a 


\ o 
►— • 
— aj 
X X 
•— UJ 

-I a 

Z UJ II 
II II _J 
Z U UJ 
UJ o o 


< 

UJ 

o 


UJ 

z 


UJ 

vO 


• — 


o 



*4 


X * 


Z CO 


co 



z 

o 

UJ o 


3 * 

— 

o 



3 

> 

» — 


X CM 

— 

O' 



* 


> — 


* A* 

• 




o 




X — 

X 

o 


— 


— 

UJ x 

— 

— o ® 

*■) 

<0 


— 

to 


• — 


— x * 


o 



X 

X 

H- V 

• 


■> 

O' 


— 

• 


< 

O X 

x 2 r- 

< 

* 


— 

o 

> 

UJ — 

Z UJ 

Ul O — ■ 

X 

o 


z 

*4 

O 

a o 

< o 

O _J CD 

< 

r- 


UJ 

to 

a 

a 

H- Z 

Z * — 

a 

o 


o 

z 

UJ 

X UJ 

to — 

— a — 

V 

O' 


> 


z 

a 

z — 

- o — 

X 

— 

X 

to 

> 

UJ 

4 1 


lOH- 1 

a — 

— 

a 

\ 

o 


X 

— z 

< z o 

r> oy 

— 

o 

UJ 

o 


— r 

CO o 


o 

z 


z A- 

II — 

x a 
x 2 


X UJ CO 

a a —a o — a a- 

o • r* a- o ~j o to 

O UJ <t Z X — b- oz 

to n a o j«- yw ii n 

Z Z 3 « KOifl « HX HZ Q. 

ii — *c a cl uj uj a n*-*o 

3 < ii it o a n ii ao k h 

ic oy y oyy >su ico z 
a» 

o z in . co co 

a. — — — — 

o © ® r** 

> u u u 


I < x 
a. * 

) II UJ 


4 liJ Ql* 
— 01 □ 2 


< fU — < 
A- I II 
tO Q tO 

z z « 

- < z 

I ►— 3 — « 
Z to X ® 

3 ZHh 
Z II ZN 

— Z ~< 

a 3 z o 
m no 


a~ - — — 


o • * z * 

— O > — * — 

I — * — — — 

lO 1/5 N z II * lO 

— — * a — — ® . 

♦ •—mo — o 

Z > — l- — a O' 

— • II UJ to ® II 

X — I- I O — O II 
3 to II a O' — O 

II — o — — — « ■ 

X — — U. C X Oto 
TVIO«OIlOZ 

- 0—0 


CM 

*4 

M 


A- — A- 

• » • 

* UJ «t 

H * «H 

UJ z UJ 

to 3 to 

♦ X * 

X ♦< 

•4 X >4 

— o — 

N X \ 

a- * a- 

♦ Q • 

* Z * 

-4 4* — 

Ul >- Ul 

♦ to * 

in z in 


— 3 
o 

O' ti_ 


to 

w 


X 

o 


r m — 

i ♦ i • t • x 

UJ 3 a AJ UJ O M 

a *r a aj * to © _i 

< < © «j • z . 

x — x • 3 o • 

to to — a. «o . — 

tn <\j — ii 

X O' x © o o — 

0 * 0 — •? z — o, 

— 0—0 AJ «J > O O • 

X— _J — Z co UJ It • coo 
an- — > — — >ii x — o z co ii' 

o< UJ < to o o — UJ~> I — *11 0—0 

zx hi uj^k q:t* «xnM , 

n a — a — ii a *: a — — *: « — o 

x o a o u. 3 o z — it > u. ii z o i ii 

z u. 2 u. — o ujo >o- — ^z ou.i 


O' to o — 

x) co in in 

o o O' O' 

O' O' 

O l_> o u 


• CM 



o 


X 

u. 


* 

VO 


a 

o 

z — 


X 

a 

o 


a x 


Z X 




AJ 

— UJ 

z 


X 


*4 a 

. it 

o 

u 

O 

u m 



X * 


41 o 

— 

o 

a 

a 

z * 

— 

co 

to — 


to z 

» 

— 

• . 


* in 

ii 

A- 

* II 


< 5 * ♦ 

— 

— 

— 

AJ 

a *4 

►-* 

o» 

3 — 



o 

< 

o 

o 

3 4 1 

a .* 


a * 


* II 

— o 

UJ 

z 

z 

Z * 

a — 

» 



2 ~ 

— — 

a 



X * 

• o 


« — 


•^4 » 

— » 

< 

AJ 

AJ 

a xa 

— o 


o — 


n — 

a — 

a 

Z 

Z 

o a < 


O' 

* X 


to — 

3 - 

\ 

« 

• 

z oz o 

1 * 

— 

a 

— 

* — 

o a 

— 

— 

— 

o z > 

o *- 

*• 

x — 

— 

V X 

x a — 

o 

- z 

z 

— * — uj a 

u — X 

X 

• 

X a 

a i 

X o 

•— « 

• 

• —in 3 

— a a 

r— 


UJ o 
Z _J 
< — 
o o O 



II II I — 

< o < a 

O Z O 2 


X a 
<-* « 
_J CL 
X II 

z z 

II — 
x < 
X o 


y x ii m , 


i ->h 

a m- 

O - UJ 

z x jr 

ii u. «t 
z II o 


II I 


< — -J 
O - j 
0 X 4 1 
CL U to 


- o _ 

— Z — AJ O * 

AJ * — — 2 -4 

-* -• X •» • — X 

-•a; a 
H II o 

— _J — — z 

> o — o * 

■) u m o m 

' * ►— O' * • 

— — — II 

5 — a o — ~ 

lasoaz 

o n 

m — 

— O' 


CM I 
Z O 
* to 

X — — 
a Z • 
O H M 
Z — — 

« X 

•x» AJ II 

CO -4 — 

• o — • . 
II — . 
AJ O X • 
z o a t 

CM 


X X 

x a 
a- o 
o z 

UJ O 
> o 


AJ 

z o u. 
* o — 
X — ~ X 
X Z • X 
O II M H 

z — — u 

e a uj 

in «o ii > 

CO— — 

■ • O' — .J 
II ^ _J 

• won 
: z ol o 


— AJ 
O V 
— Z O 
U I • 
U. AJ CO 

n. o 
AJ Z — 
O II — 
U_ ►— M 
II _J CL 

a uj o 
u. o z 


O O' 
AJ — 
\ * : 
• o c 
in _j > 
o — 
— *> 
— UJ * 

ii *- : 
a — c 
<t a < 
Z 2 L 


a z 
< * 
z a 


- - O O' 

— — z — o 

— o » — • 


AJ II O II 
* — U 


- ' a 
i i- ii 
- _j — 
UJ o 
> O to 

II — 
3 — — 

j — a 


m 

x 


o 

u 


\ — 
s — 
x r- 

— v • 

O >w ^ 

— X — 
CM UJ 

* < in 

— a • 
ii ►- x 

— c> — 

* uj — 

— a v 
“i to x 

* s 

*40 X 
*■* 0 : 
a < > 

— Q UJ 

* Z X 

— < 

— y— x 

* to in 


4 - 

UJ 


z 

o 


o 

X 

a 


o 

z 


— a -J- 




r 


zo • 




A- 


UJ o 




»4 


o X — 




X 


> 3 a 




r* 


tO 3 * 




• 


* z 




<* 

— 

— *4 H. 






3 A- > 




a 

X 

- Z to 





a 

-j o a 





o 

UJO UJ 





z 

33 Z 




it 


< o y 





-» uj r 





» 

CD M CD 



o 


X 




> 


a 

— -J X 



o 



3 « in 



X 


X 

-XX 



a 

_ i 

a 

_i a x 




< 


a o x 

— — 


O X 

a 

a 

(D Z 

3 3 


•30 

a 

< a 

— — 

X 

— to 

a 


_j r o 

a a 

a — 

♦ 

> 


< aj a 

a a 

O 3 

X — 

z 

> 


>o — 


o — — uj UJ — 
J'O *ODD to 

— f- — O Z Z 03 

UJ O' — — — — 

*- -* a • > »- _j 

— - — z z _J 

a o u — o o <t 

2 o — a u o a 

r- co so 
>• r- r- 
O* O' o« 


uj m 

o AJ 

z — 
— O' L 
*- — ► 
z ► 
o o c 
oa : 


•^ D BCD 
— * O < < 
- — X lO _J J 

n co o < cu 

— X II ll 

— (D — — 

— AJ 


O O ' 
-J -J 


— — > m 
j < < 
■ X AJ 
* Ct • 
: o x 
t u. m 


z * o — — o 

* — — to O' — z 

— “ X 

ii a • \ •o M- io 

— ♦ — O * — O > z 

X — • O "s -JUJ — U 

oz>a — j — a 3 xo — 
• jd to II II — ♦- x z — z 

uj uj o o ii — oy < — j ii o o 

J J II 3 - — X — J ►— ZX • — . — 

>»-x x — o— ajzou<o n 
— — Z 30 Dxrao<oncx ii too 
HHiflOiflu.a.JLuui«:zza zo 

o — m >j 

»D O' Aj m 

o r- — Aj 

O' O O' — 

o — m 


- 89 - 


y. jrTTT-T^^ 


p 


o 

© — 2 

into. — 

-.0.0. *- 


o x k- a: 
z 4 m » 

• X X — 

— ►- —4 © 

M *- _J O 

- * Z -D 

r *- • *- 
3 — a a 

o - -J ~ 

x <n • — 
u aoo 

• uj j in 
z \ • 

• - 
jjjl 

x a x x 
O) _j o 
wo-Z" 
a ai j o ® 

N W - it/ 

2 Z Z m ~ ^ 

Q O O 2 Z -» 

X X X UJ X -I 

mi* < 

c o o ~ — 

u u u o >- 


oj r\i 

\ I 2 Z 

XX *3 

< < * — * :/> 

XX U - M X 

h- t— ►- a. »• — o 

II It O' ♦ © — • 

*: *i o o* o a o 

o u • a> d » n n 

UJ UJ O — < l/> — « — K 

r x ii u — « 
ouoodo^x 
ZZ i/lQl/IOd^ 


a zd 

uj * a 

CD ~z — 

x it — r 

3 0"-* Q- 

Z O' *0 • 

1 O' — UJ ^ 

Q tD — « rs) II 

q » — — . O. 

o o a _» _ 

o *-< z 

2 0 X O 

< co —re •"* 

* o o *z 

in O' co z «* 

O' o <-> 

O' CO — « *-• 

-x ® *i r 1 

►-.< — 00 a. 

o —■ x * jn • *■« 

i • a_ ►- o — uj o ¥~ 

o II HU — * O » ^ 

. ii — r i- it z - 2 

-MU.UUJ< XH — x 

.H-nZI-IliJK-"' 

— — — *-.* O Z « ►“ * 

5 a x uj u. a o 2 '©*- — ~ 

i a a. — xu. — o •-* u. a 

— a o* a © < 

* o 00 o x 

O'O' o 

co® co 


(M — 

! 2 ~*- 
► o ► — ~ 

: . ^ “jo. uj i 
i o it ► o. o : 
■*» ~y —> it z : 

j —• r\i a — ►- > 
- ~ — 2 : 
d a o u. a. o * 
u o -i u i 


u"» — X - X - 

— ~ a -a - 

* — UJ -* UJ -t 

O — — ►-•►“• 

o I o if» Z — Z — 

o o o — — — -4 — 

4 ■£> — o o ♦ Uj UJ 

— . x 0 o k roxo 

^ UJ — — UJ — —— — 

^ q ► • o in • in» 

■ UJ UJ O 200 ZUJ “ x - X 

o o uj — jj— o ^ 7 

I 22X ~ " Z 7 7 7 

H^.U Z'jJUJ x« < <* *- 

:i-kzi^-^uu-x x . — 

t Z Z ~ - Q Z O: X II 

-OOU.U.OTZ ZOOG ►“ 
- O U — > -« X » — O U- X U. X •— 


.D in o o 
o o 
o o 
>o I s - 


o o in 

o o o 

o o o 

in O' 0 


— © 

in • 

• o 


in in * • 

• • x x 

nj r*- — 4 

-« U. — ~ 

u. © X \ 

© — \ 

♦ -t 

• X < < 

x ~ 3 <VJ 

— w z - 

- % — 

V X I- 

O 2 x 

• o o 

o h- o a 


z —or 
♦ * © 
^<02 O — 
-O O • — -J 

ll -* < — ►- 

O ll O UJ < 

►- <t ll H I 

< Ul < — 01 

o u a x a o 

o in < z * li- 


eu • 

— (\J o 

— s • 

O Z <\J 
2 - \ 
♦ 2 < O 
< —O — 
x <r ii in 
ZOZ II 
w il — o 
L- Z < — 

— O o in 


v — 

2 

— o: u 
< o z 
o ►- < ® 
ll uo 
UJ o 
> -J *~ 
<t -I 

uj uj < o 
wooo 
o 
o 


— u. 

'Z z *- 
<11 — 
uj — . o x 

Q. * — 
Q lAQ J 

< in ii 2 

o> — . || 
-J — *-• X 
-J X 

< ox X 
u o U. z 


< -4 U. 

o >o z 

• ► nj 

X o < 

x — x < 

x z a 

2 0 U_ 

• 0—0 

IM — I 

< — nj a 
►—on 
— • cm r 

U! — O 
UJ 2 • -4 

Z • O ~ 

< — J o 
0 0 — 1 - • 

O UJ < O 
JIM II i 
-J ~ — X X 

<uaoD 
u — x u. o i 


in — 

— x 

X UJU. 

X — I 
X X • \ 
Z X UJ N. 

• X • s. 
X Z Z N. 
D » • \ 
OX3Xi 
0^X1 
■> — O X 
- o — X ' 

' O x O X 

i in ooo * 

. • — 4 • X > 

O XO — t 

) — 

■> uj < uj < 
*- X *- X 
: — a: — x 

7 cr c a a 

t X u. ■» u. 


. • o o © ^ 

' — . — » — .u 

O —U.U.U.- 

CM uj CM n O so J 

:—0'0 

♦ 2 ►- 
l30 — <<< << 

^►-►-xxxxi 
ii zmaaj 

. 300000 OC 
' 1 XOOU.U.U.U.U 


■**►-*- 2 x 

< < < x in 

X X X O U> . 

O: a 0 : *- c r 

lOOO'JZ 
U- u- u. oi uj m i 


— © CM 
O' O' 


® ooMiun^o» 40 «i\jnoo-<(\j j • 

— — <00000 — — ooooo—. — ^.r\j rr 

o O'—— 4 — — — — — rvif\j(vjrij«t>j > '»-t® o 


- 90 - 


— u- 

fV < — 

— ■ x ca 

no * 

X ~ «■** 

3 in O 

o • o 

* 4 

XU- — 

3 — ui 

o o * 

X ♦ 

X >4 o 


— Cl <* 

O K- ►- 
® £ 3 UJ 
'•tflO • 
MU'* 
X * •■ o 
3 Z X O 
a X a * 

• o — 
W 2 *■“* 
- * X 

Z * 0- 

IKK* 
D — < -~ 
3 X X © 
Z — >4 


•~ — a - 
u. I * j ' 
X 3in * 

* o a o ' 
r * uj _j c 

* z \ * < 

* in — • ; 
O tl Id J • 

\ct\c 

N. in _l O 

< ujo« ; 
\ a it j ( 
\\s > 

Z 2 Z Z i 

o o o o : 

X X X X i 

x x x x : 
o o o o < 
(J u u u t 


•T» — % 

-* I *: 

► v: *: * 

— ii •— 

. U. II * ti. 

: ~ ~ 


MOW-. 

• 3 — 

o o z in 

O H M« 
— K- X 
"Z- 

c-cu. 

oa u« 




I X ►- o nj 

0. v — x n * 

^ u_ #• * n 

^ n ^ ~. 

►- * I — • • 

< C O hH M 

I JO O — — 

m — ~ I 0. — 

UJ K- -* -4 

a* i- m * — 

uj <t >-* in w 

.j.*- x c x x 

»j — a ~ 

< a. o u. u. u. 

o :* u. ~ ~ 

— -r m o n 

— IV — ' v? 

>4 


KO *U 
< © — 

X — K 

H- •* ~ 3 

—• O L_ _J 

« © •-< U- 
►- -* O 
*• — X 

w O 

co — n 

u. — in * 

«K O -i 

<X — X 
— X * — 


• U- I — Z — 

* — < k- uj < a *- ► 

•oo-Kjora- 

*H ~ -* or y- — * 

: u. ui*. 2 cw u. o i 
. ikm3 LI i:h.oi 

j a o in o -x co > 

j y o o cc in o c 


J w * - 

■* *-* II — o 

■» X — I • 

• a uj uj a o uj uj i 
*H 330*- II 33- 
' — Z 2 O i n — 2 2 

'-•22 w — • Z 2 
-XOOOU XOOi 
*auoo-«CLuot 


9 1/10* 

— — « a*- 

2 3*-* ^ I 

• in — »< > 

it: o •-*< — ' 

« - r i i: 

~ a ►- o 

- II »*UJ 

© a. — r 

O II — u. o l 

— 2 l 


» a: 

.o Ui 
► 3 
< X 

— 3 

Z 

Z 

m r 
a «* 
x a 

— o 

in o 

a 

2 z a 
in o 
: a — 

x >- e 
) — « o o 

■ o in z o 


O' in w in 

nj iv n nj 

ru 


CC X • 

00 CO 

in \ >j — 

2 O <3 CO 

O Z M O i 

in o ii • o (j 

a x x oj u, u_ * 

x x <r ii ii ii 

— o x 2 <i a. i 

in o h- < u. u. i 


-9J- 



> 


X 

D 

X 


* Uj U i 
-> D D 
w 22 
<1 —• -« 


o rvj 
no * 

* 

-« M 


O /Vi 
•Vl ~ 
— *Si * 

n z . 


o 


;/> — 

z s: 

— • u: 


— o 


> rx 
. <* < 
■ a: a 


3 u. •-> 
- z — 


• — o 


to —• 

z AJ 


o 

o 

u 


o 

z 

< 


D U... u. O u- 


' — z oil o a: 


z ♦ — 

• — I 

NM •* 

« *• A; 

*- • J • 

- C U. _ 

0 —J 14 .Z a 

Z ™» — Z I Z It II U. II II m >V uJ 

© < Z D I U. >- - - LO MU. - -> M D 

6 * JU.IAU.CT C 2 i/l C << Z 
• © Z z 02 ** ll X* Z -* Z 2 O -• 

'o II Jli 11.2 H ll l\l » w N I »•——*>-»— 

II ,\ jk I*. II u. O —• lO —■<•——»< Z 

5 . < < O tO U»<DO— CC»» — U. O O O 
i/ihuzzozi/ioo: z a x a o <j 



>-« 




w 




-x - 



’ 

;u- 




1 w 




».■ 

— . . 







p 

h- 



1 » 

« 



o 

♦ 



AI 




— 

UJ 



a 

in 




• 



u. 




O 




• » 




X - 

X 



4 




to 

• 



» 

* 



X 

• . 



r> 

uJ 



to . 

in 



.+ 




a 

K 


A. 

' 

X 

lA 

X 


3 


u. 


;n 

n 

• 

• 

•> 


X 

D Ai 

u. 

i/> 

to 

— O' 

4 

• 

• 

<f O 

Z 

< 

o 

•uJ O' O 

» • 

-u 

o 

or » • 

u. 

X 

X 

< AJ -t 

o 



a. O' » 

z 


- z 


7 * • 

x > © 
< *■ * 
to -< o 
— a* © 
v. ^ — 

—TV 
— ~ ~ Z 


>-» « -> 


o o 
o o 


^ a: ^ u. 

LU ♦ — ♦ 

><o o t ac r 
3 


o v_> « 
»» Z f 

x — 
•a u_ < 
to c 


• to 

II *~> 

r — 
< x 
to u. 


D I 
ii * ; 

x «-*•■ 

i/» cti 

/o 


a:~ 
< z 
o. — 


~ T X 
r *+ 

i o — -J X 
• <XS Z © 
I ,< - © — * * — 


Or 

4 Z < 

a — ■ 

i< < 

a o 

Z 

3 u. 
tO 


* O — - 

> Z J II o O' 

• O o 

l < UJ *-* < © • z 

■ o L- M 3 ; II o II 

ii — • • jr /v/ ii (Z? 

: u. 3 — C < 3 O 

:zj«lki/iq: 


M 
o 
— < o 
X o 
— 

-J • - 

z — 

• o 
— * o 
n o 
•— rV— « 
-* i 

© -. — 
O O — * II 
« O — ► 

0 0 X 0 - 

II •*0 u, c ", 
r - z . 
r o ua . 
jio - > , 


— Ai 

O' o- 
O' o 
O' o 


H 


UJ 

. o 
o 
u 
z 


-> 

o 


X 

♦ 

X 


< 


z 

w 

Q 


r> 

j * 

: ■* 

• iO 


n 


it 


II -» A- 


A. 

II 


« o n i 

— ~ ii ~ 


•# 

n 


“> — 

O O O O UJ 

Ii II li ll -* 3 Ai 

*V* < o 3 D 

Z Z U C l_> c 

~ h ~ O Z O 


ro uj O to in 

— ~> o ^ 

— no ^ — 

u. IT- w C u u- 

— — Z o — 


-* r> 


— j 
■> — —!> 

— o — 
*)wo in in 

II Q f- — > ■— II 
VO — — «s 
Z l_J C b. U. z 
— z o ~ — 

■£) S ® 


) — — *0 — 


— o 
uJ O to 
Oi-« 
o — 


"Hi) O 

n o »“ 
o o 

O’ O O 

v- z O 


o 

to "O 

— II 

— <r 

U. AJ 


0 -- aj n 


in r 

11 

— UJ UJ < 
* 733 . 

— Z Z ' 
W --1 

o »— *— >- 
c z z * 
o c c : 

2 UU ' 
<f Ai 


in r 


AJ Z 

" i\j rto o » * 
n ii u li n -« -< 

— . — It o 

r> -*rviro^ > o-*'o z o < • 

II — w UJAjAj ooo: 

uJ— *<<<<<i«oin 3 i « o ii ii ii 

UJ ll 24 u a ii 2 ' 

OT 1 C<S<<< 1 < l) l/l » - J) 2 - M r 

u. o. a a a a a e c h U. u m u. 

" ZZZ Z2 Z 00”)Uw« ZZXffiC 


► ► Aj 

-> ao » 


< 

< 

a 


-J 

K - 

Z - 


-1 "7 — . 

T X 
-J -J ■— * “-* 
uJ uJ -J -J 
■** t ■< X 

< Z Z 


"5 Z 
. in c 
Zu 

fv co 
A t"* 


ll 

y r. 
— k z 
— ii 
C X to 
o u. z 


-I -1 - 

■ < X z — 

11 IID II 
' — — U. If 
-< AJ Z 

o y 

UJ aJ y 


x H ~ 

U — — 
II — - 

D — 

k' ' 7 
— in u. 

i X z z 

O' o 

o — 

— AJ 


- 92 - 







in 

0 . 

z 


a. 

2 


2 

Z 

3 


W 

O 


3 

z - 


a •* 4 

2 - -T 

* 3 
in n 
a * 
z in 

2 n 

z -• < 

* V- 

«n m** 

?r ® uj 

«*■ li. * 'J 

O O * T — 

o — a u. 3 — 

if — * < Ct 

* x ?m — x < 

©.■> Z II < z 

j ~ 3 “> a. - 

«* — u. z m 

ui < CD *1 II 

— i o in a — 

o — a o at 3 

u a o <t c < ~ 

J >k U OZ ffi 


in 

z 

o 

»— 

< 

3 

3 


- o 
a- z 
a 

z<r u 
w z r 

2 *H 


II <t U 
* »* 3 
■->• X 
ao 3 y 
tn * in 
* Z 
c ~ o 
o < u 


w 


3 

< '3 UJ 


UJ 
3- I 
X 

X 

*0 

••a 

3u 

< c n 

9 Z 
— O 


3< 

•a a 


_ — X Or u_ — 

W Z X u. U. Z ^ J 

z * • Z Z • • <X 

* © in — * » O l/> *- I 

— — • z - ^ « • Z — x 

4 II o II O II II O II o o 

UJ — ll *) II - 1C II ■) « z 

UJ — — — — 

z — x — x aj r\j *: rvj v: uj 

U_(\j • AJ * l\J Ai * AJ •> 

Z — — — — 3 — 

IIO-0*'CO''C''0 II 

xoooooooa o <n *: 


•* — 

* o 

lOO \ 

in — 

•j o i 3 

♦ # uJ » 

I — O ^ 

r"> * — O o 

— * u u — 


XX' 

I — I — x ~> 
X ♦ o * • 

— X XX 

U. II L_ U- — w 

« a m mo o ■ 

o aj — m xi in 

o o in in 

— -4 o © 

•x >*• 


— o — i—o 


X 

o 


© 

I 

3 


W AJ — 

— © o 

X — 

— I — O -> < 

♦ 3 ♦ y • 

X — — — 

II u. II O ~ 
3 — — O 3 


3 

a 

x’ 


X 

o 


3 z — 
II O II «■ 

3 o * — 


y m n 


— — 3 

O «J M 


nui j 

— —Da: 

— O ~ O — < 

♦ I r- 

— X 2 y 

il z II c o — 

— OX 3 o u. 

3 — 


— Aj -J 


r\j uj ’ 
-r uj 
* X * 
raw • 
^ 2 . 


— o 
3 - 


o n 

— * 4T 

• O * 

_l U t* 

— r n 

Aj O •* 
3 » * 

t c c 


z 

I -T 

3<\j - 


II — ; 

n z ■ 
x6 

I J (O J O — a.. —• 

(\i ru iv» n n a' x 


u — x — 


n 
o o 



• 






-a 



a. 



— 



z 



< 


— 

3 • 



UJ 


— 

3 


a 

cr 


y 

«> 


x — 

< 

• 

• 

UJ 


• A! 

a. 

X 

in 

3 


Q — 


o 

AJ 

y 


2 UJ 

*-N 

— 

• UJ 



• 3 

— 

» 

x m 

y 


2 y 

» 

y 

n •* 



il — 

"J 

r 

— X 

< 


2 y 

— 

o 

* n 

u_ 



in 

\ — 

4- * 



in — 

< 

v, uj n n 

in a 


20 

a 

\ x 

3 < 

< a 


«► cr 

< 

i 

UJ AJ 

z a 


2 - 

*v 

UJ 

z • 

♦ a 


2 < 


© n 

Z X 

< a 


Qu. 

— 

2 3 

4 ao 

x a 



— 

— 3 

X - 

< a 


2 - 

* 

y a 

V » 

X a 

m 



y X 

— n 

2 a 

* 

#. » 

— 

— tv» x — 

•- a 

4 

y o< 

> 

W — 4 

o • 

^ a 

3 

— «— 

< 

• 

— X 

x a 

a 

W 3 

a 

* X 

• O' 

z 

o 

» 

< 

< — 

X — 

• 

y 

— 


r 

u 


D — 

UJ X 

z — — 

*J — 

»- Z X 

in • — 

a. o _j 

— 2 


Z - 



2 — - — 
W ll IJX — 
I — O — u. x 

UJ ►- > • ♦ U- 

3 O O J I || 

z x *n n o 3 — 

— O O — O i/> -) 
O: ri — ^ li » 

Z u. - X — 

O O X C 3 - 

o o o w o is> cr 
a 

Q UJ’J O ^ 

o\oo o 

* o on o 

O—O N- 

<»> cj — n 


— r 
n 3 
r\* n 

AJ 

* X 

o uj 
—l ~ 3 
2 

uj <i — 
»- X - 

— Ct 2 
■i C C 
3r u. O 

in — i 

(V ■ 


uj — ra s 
Q. • U>\ 
O UJ — 
K O \ iiJ 

o a « x 

I3oJh 

a o x i- 
n < n. 
w x n 

0 3^ — 

or ► z 

V) < K 3 
►•3^0 

-J z — o 

3 < + - 
in j- z x 
uj in o n 
XX— — 
r ia u * 
T) — <X X 
Aj * — «f 
► X> — 
< M U * 

■* n — a — 

in 


UJ 11 c 
3— . 
z 

— Aj l 
i-nt- 

© b : 
oa ■ 


» k a 

— -jJ x uj 
r o < z 

— z o z 

— — z < uj m 

x < r 3 i- 

— n o z z w 

» <? • in — — z 3 

> x x r r ♦- 3 — 

- z x x o z i- o m 

* c ~ — 3 W Z 

' W U ttUl/l 

- — aj n — 

o <\j * 

Ai n a 

x o 


in 3 
no 
z 


3D 

• ^ 


y r 

X 

— < 
n a 
o 

UJ o 

z a 
i — a 


3 

X 

a 


o 


x ■ 

X ’ 
O I 

z 


o — 

X X 

a — 
-j 

Z 2 


O < 
w X 
♦ <c 
— a 
o Z. 
«XJ 


a * 
■x o 

x * 
3 « 

m a 


— 2 
3 O 
I X 

Z i 
c c 
z o 


. CO — 
I • o 
I o o 
« X 


3 Z 

w o 

X — 

z in 
oz 
x uj o 
X X ll 

c - a 

03 X 


n 

a 

x in 
O 3 <* 
ll 3 Z 

— — ll 
U W — 

— — 3 


I 

— UJ 
n 3 

— 3 < Z 

- »» Z — 
X — II *— 
ii — in z 

x m o 
x xj z o 


u- 

n 


ao 


Z — Z ; 
— W I W < 

♦ z n z ■. 

in * n • 

in n z n 

2 2 ♦ Z < 

1 ii — ll . 

2 n — — — ■ 

2 m >- 

w z o v rvj ■ 

2 » o » o ■ 

x x — ii in n — in : 

11 II II 2 Z — 

aj rj i/l i*. *r o — c. l 

<< Z 2 X O >- O • 

03 O 

in o 

>* n 


a; rn 


» uj 0 . 
• 3 Z 

- Z a 
— n 

. 4- ft 

- 2 ^ 
' o a 


•n a 
a x 
z 3 
II 3 

a. u. 
z - 


n 

2 

2 
W 
2 , 
It i 
W 

— 3 


n Aj 

O o 

in n 


n 3 

— t u. 
3 w n 

i a a Ii 

’ u. z u. 
•n a — 
2 Al o 

. ~ »> w 
r u. Cj i/. 
c — 2 Z 

AJ — 

IP O* 


P 

n 

• «? 

n w 
— n * 
z o x 
z n * 

3 ♦ icr 

ana. 
o n 2 
• o —■ 
aj n rsi „ 

A- fu o 

n v cl 3 i o 

iz o x u. • 

o z *3 con 

r- ii — 3 _j *— u — 

2 « — -j n « 

CZZ^««Oi — 
©03 — UOwjZ 

o — -C. in 

n s n n 

O o O o 

n n n 


o 

o 



- 93 - 






o 

13 



• 

• 



• 

X 



« 

< 




a 




o 




o 




2 




a 



3 




UJ 

2 



O 

O 



3 




U 

h- 




4 




3 



a 

O 



<v 

a 




a 




3 



« 

►— 




2 



— a . 

3 3 




* ® 

z 



v j; 

4 

n 


* 3 




X 2 

o 

V 


• 

2 

» 


2 X 

4 

— 


— 4 

a 

n 


a 

o 

— 


UI o 

<4 

X 


- o 

3 



a 


2 


z a 

UJ 

O 


o 

UJ 




a 

in 


»- o 

o 

Z 


UJUO 

3 

3 

• 

(“2 0 

c 

X 

© 

3 o 

1 


11 

m u o 

2 

o 

in 


4 m x 

MM'' 

• » \ 

n ® 

rsi . 

• • -> 

n in — 

MMX 

I 

Z. 3 3 
i i w h oa 

— — an m 

i a U. II If o M 

)hm(i ”> o in 


r- 

fVJ 


<\t 

z 

— o m a 

* ►- If 3 

It c 3 'ju 

«OHl 


X -J 
>- 3 

* o 

X 3 

4 u 

X 

3 

* O 

iv m 
2 

- I 
2 

* a: 

>* 3 

— 

X 
X 3 


O 
uj O 
2 a 
— a 


3X 

u. -• 

» » 

-* o 
o r 
o 

ao ► 

V ♦ 

>- X X 
3 U_ -• 

o - *■ 

X — X 
3 X — 
x 4 x 


— o u uu 


X I 
►— : 

U ‘ 
UJ £ 
3 > l . 
2 

uj in < 


— 13 13 13 <3 


UJ 





2 <3 


a 

< 


3 





» 


o 

— X 


3 





3 


2 

x r >• 

X 

4 





3 -• 




V • 

> 





* n 


i— 

~ \ o 

» 






r 


>— i 

*VJ X “• 


3 





u 


X 

- X ® 


Z 





♦ » 



UJ ♦ — 

X 

4 





3 


3 

3 4 * 

»-« 






3 a 


z 

1 “ X X 

» 

X 





w 


» 

• 2 

< 

3 





— D 


a 

►- in » 

2 

O 


4 



»- X 


• 3 

z in 

» 

2 





— 3 



— 2 

in 


_ 

n 



K- 2 

o 

O 

X * 

2 X 


o 

» 



O 

2 

3 

X X 

w » 

3 

o 

n 



3 X 

*-< 

* 

♦ u. 

3 in 

X 

4 




a 4 

►— 

«■* 

a — 

u • 



f\J X 



x a 

►— 

3 

3 

— j\ 


>- 

2 4 



o 

O 

V 

t— X 

x — 

in 


• X 



3 O 

3 

o 

in x 

X x 

3 

2 

— >- 

A 


2 a 

a 

•—> 

2 4 »“ 

J- 4 

2 

O o 

2 1 


3 3 

— a 


3 

O * u 

O X 



II ^ 


3 3 

j— ►— 

a 

X 

-« X 3 

3 >- 

X 

in o 

r— 

V 

*“• 2 2 2 

O 3 

3 

z 

in x > 

> 1 

a 

2 II 

— ■ 

II 

ii — — a 

3 0 0 

K- 

o 

2 

' X 

3 

3 X 

-•> 

X 

X h- t- 3 

a a o 

2 

X 

3 < 3 3 > 

*— 

X 4 

— • 

4 

< 2 2 >- c 

X X 0 

0-1 

X 

X *- 3 

3 — 

3 

— X 

O U 

X 

X O O U z 

3 0 

a 

o 

•-* 4-4 

4 U 

O 

o >- 

o — >- 

TUUKWlflin* 

a 

u 

o o o 

13 — 


X o 
4 _J 
XX- 


a o 

o 0 

u O 

— u o oo 


N. 


3 


in 


-z 

\ u 
-J * 

4 M 

• X 

1 Ifl-s 

o -* * 

-• U X 4 

4 * m • 
a « ~<in 
h- r *-« 
in -• < u- 

* UJ * 

oxcni 

Z n* 4 X 
< X -* 
•“ 4 * 

2 X * X 
4 0X4 


• 2 * 


- 4 
m -* z u. 

* 3 * Z 

i in • 
z m 
• z 
i 3 H 


in i 


~ X 

4 in 
• 2 

— • X - 

-* xr 
■ uj * 


in 


• ^ — u. 

. U J f\ 

‘4 * in 

• * — • a 


uj \ • 

X UJ 

4 a 
uj • o 
■n -n — 
_i -» in 

3 U X 4 

a * in • 
x n • tn 
i\£ x — 

— 2 — U 
* O * 

< «\ II 


. — — « * *— *■ • 3 V. 4 -- 


m • • » m « ^ « z \ 


CD U * ~ — 






.n 

4 

•n 

*£5 

— -« -* ® — . 
4 0 I ♦ Ift'JU. 

I • V •-» tn *- 4 3 If 
t- - < < l/UJ z — 
OHM «» Z ~ O ~ X 

II II »— »— I 


— — (V <*0 
U- “ — — 
-HDD 


2 

inuoc — 
2 — o o u 


UJ 

a ~ 

b_ "> *•* ' 
2-3 
• * <1 — 

— a ao 

i» < it 
*■> a — in 
z a 

OIIID 

o a « >- 

a 2 

o < — c 

3 2X0 


in —• i 
Z M 
x m 

X JM < 


*- -O 

2 

O O 

o o 

(VI 


I X ' 
«-• It UJ 
e ~ ►- 
n 5 C >- 
ii — ca 
*: x a 


-4 < 

— CL 

x < 
u —a 
a ~ x 
*- a in 
in o 4 
o * 

MMX ♦in*-' 
a - 1 

— O ~ 
3 — 


UJ 

> 2 


3 O 4 U. ~ l 
. 3 CO C 

» k- X » 

* in ® i 

x 


i — a -j 3 — 


i- X _JH- ►- X I 
: _j — — ■ or 
: < cl a c 
o x a u 


I 4 UJ 4 
X l- X 

• a — a 
l o a o 

: U 3 U 


-C J- 
• 3 >- v- 

o a x a 

2 < 3 UJ 
3 -« O 
v: z <i a 
< < a uj 

UJ H-l- >- 

a <n m z 

XXI — . 
o o n x 
■— (V ~ O' 

X X X x 

— nj n 4 


• 4 
UJ 4 

a o 
o o 
ui o 
o 4 
2 


rsi uj 
* o 
Z 3 
3 O 


X X 

o ru 

x 


♦ X 
X X 

♦ 3 

UJ 2 

X 
< 4 

*- a 

o 

UJ O 

z a 
— a 


or o o 
3 4 a o 

e- 3 »- x * 
UJ Z 3 * 
a uj in in o 


o 

2 


o u u o 


a 

u o 


® n 

UUUI 


a *o 

o • 

u « 

— o o u o 


2 4 (VI 

3 — — 

X • 3 — 

I ® UI UJ 

x •*-» a i 

O - 52 - 

X 3 ♦ a r 

x — uj 2 vr a 

XX II 0 3— ■Z C 
II II J X X X It J* 

x 2 uj — II — X 

03cuauo< 

ZZS£ H JC 

® ® — « nj i 


r a a a 

x o x *: 

J II K— II t| 

' 2 2 X 

. 30 3 C 

* X O X x 


- 94 - 


1«. IF (MOX-MX.,5.* 2 FORMAT (1H1.1X.2A3. J£20.7,SA»AI5) 

5 L=MUN-2 DO 7 J=NS,NX 

GO 10 b 


APPENDIX III 



SAMPLE INPUT CARD DECK LISTING 


TEST RUN WITH RESFUN GROUP 




o 


o 

• 




x x x 

• • 

X O 

4 

4 O 

• • • 

1/IHh 

• 

O' 

o — « 

• 

X 

X X 

• • • 

m os 

OJ 

—• n- x n x o 

X X 


• * • 

4 x X 

• • • 

r- x X 

• 

• 


• 

o 

X 

• • • 

X 4 X 

• • 

X A- 

X 

X X 

J, 

r! - 

4 

O' — 


x 



in 

-r n O' 

co in 


— O 

rvj 

4 -* 

X 

O' X 


X X 

r- 

X o 

m 

X 4 X 

O — X 

X X 

r- 

-a x 

OJ 

— OJ 



— 



4 

X X OJ 

O X 

o 

if) r- 

r- 

4 r- 

— 

X 4 





OJ 

o oj x 

co x 

X 

x r- 

r- 

X X 

r- 

4 x X 

X X 

X 

4 0 4 

O' N* X 

x r- X 

in in X 

X x r- 

Oj OJ 






4 

XXX 

X X 

4 

4 O' 

4 

X X 

X 

OJ X 

o 




oj 

4 in in 

X l\J 

in 

















OJOJ 










— * 





o 

.63 



• 

• • • 

• • 



• 

• • 

• 

• • 


• • 



• 


• • • 




• 

X 

• • 


• 

• 


• 

• 

• • • 

• • 


• • 

• 








in 

— r*- in 

x oj in 

x in 

n 

r- 4 

X 

r- <\j 

4 

X X 

N- 

4 O' 

X 

x O' r- 

O' OJ X 

OJ o 

n 

X X 

4 

X X oo 

6 

9 


o 

o 

O 4 X 

r- 4 

OJ 

O OI 

X 

X — 

O' 

X OJ 





in 

x ao r- 

oj x 

-a 

r» x 

O' 

— O' 

C\J 

x o 


00 o 

X 

O' X 

X 

00 x o 

-a in O' 

4 o 

N* 

Oj O 

O' 

r- x O* 

1 




O' 

CD 4 — 

4 — 

X 

x r~ 

o 

X X 

— 

x r- 

o 




o 

O' o r> 

in n oj 

x r- 


X X 

X 

4 4 

X 

X 4 

X 

4 X 

4 

o r- x 

® n m 

XXX 

XXX 

xr- 






X 

XXX 

X X 

4 

4 o 

X 

X X 

X 

OJ X 





— « 

x in in 

X — 

r- 

OJ 










— « 






— r- 










OJ 











— * 


















X 















o 

© 



• 

• • • 

• • 

• 

, , 

. 

• • 

• 

• • 

, 

. , 

. 

. , 

• 

• • • 

• • • 

• • 


• • 


• * 

• 

• 

• 


, 

• 

• • • 

. . 

• 

, , 


• • 

, 

• • 


o 



X 

o oj 4 

r» X 

— H 

x oj n 

x o in 

X f*» 

4 

X 

X 

CDS 

o 

«—• x o x in n- 

X O OJ 

— XX 

00 N- 

X 

OJ o 


O OJ 

— XX 

X O' 

X 

X 4 

X 

n x 

—a 

O' X 

O O 



O 

p-- <r x 

X X 


X r- 

X 

— 4 

4 

4X0 

X 4 

n 

4 — 

X 

X r* r- 

4 X X 

— X 

4 

— X 

-4 

XXX 

—a 

—a 



o 

X O 4 

X X 

•.n 

O' X X 

n n 

n 

X — 


o 



m 

non 

4 n o 

o r- 

r- 

X X 

X 

in x 

4 

X X 

4 

-nx 

4 

O' r- r- 

r- r- x 


X X 

N» 

ox 

— 

• 

1 



X 

X 4 X 

X X 

X 

4 r> 

X 

4 oj OI 

Oj X 


• 


o 

— 

x in in 

x o 

O' 

x 
















— o 




O 














■ 





















4 




■ 











— 



o 

























o 











X 




4 

oj ce x 

x x 

x 

X X 

in n — 

X 

in o 

4 

— O' 

X 

X O' 

O 

o in x 

n o in 

X — 

Oi 

x o 

_ 

or- 

X 

OJ 4 


o OJ 

X X OJ 

A- 4 

X 

X N- 

in 

— o 

> 

X X 

-■« 




o 

O' O' ® 

4 o- 

O' 

— 4 

O' 

o X 

X 

O' r- 

00 

4 in 

o u"*o O' 

O' OJ OJ X X 

X O' N* 

X — 

OJ 

r- x 

— 

1 

— 

• 


r- 

oi x x 

O' OJ 

X 

4 x r** 

— o 

X 

x r- 




• 

— « 

x x n 

x ® 

4 

r- r*. 

r— 

X X 

X 

n x 

4 

X X 

4 

4 0“ 

4 

o- x 

x r- x 

X 4 

X 

X X 


X O' X 



OJ 


X 

4 x X 

X X 

X 

4 X 

X 

n oj 

OJ 

OJ OI 

o 



O' 

— 

x 4 in 

x o* 

— • 

X 
















N- 




X 






— 






• 


x 





















X 




-* 











c> in 



• 

• • • 

• • 

• 

• • 

• 

• • 

• 

# • 

• 

• • 

• 

• • 

• 

• • • 

• • . 

• • 

• 

• • 

• 

• • 

• 

• 

• 


• 

• 

• • * 

• • 

• 

• a 

• 

• • 

• 

• . 





X 

p- — x 

in x o 

O O O' 

O' x in 

O' x in 

n oj 

O' O' X o 

in x x 

O' O X 

— OJ X 

X X 

OO 

r- 4 x 

O 4 


O O' 

x^m 

X X 

X 

o r- 

X 

4 ^ 

-a 

X 4 





X 

a- o* x 

r- j> 

4 

x n 

r- 

rv x 

4 

O' — 

O' 

— X 

t 

X D 

X 

oj x n oj 4 -< 

4 O 

X 

O X 

X 

O X 

X 


— 



X 

X X OJ 

X X 

m 

o N~ 

X 

X x 


X X 

€> 




4- 

in x 4 

— CD 

X 

4 "*• 

r- 

X X 

X 

r- 4 

X 

4 X 

4 

4 X 

4 

— XX 

x r- x 

XXX 

X X 

X 

XX OJ 





OI 

XXX 

X X 

X 


X 

X OJ 

oj o; oi 






x 4 in 

x x 

x 

4 










—• 






X 

— 














O 
























X 
















o 



X 

nj in co 

x oj 

O' 

O .OJ (X 

rvj s- 

X 

r- O' 

X 

4 X 

00 

X O' 

00 

n x r- 

oj oo in 

O o 

X 

4 co 

X 

O' O' 

r- 


4 


O 

_ 

XXX 

N- —a 

X 

x n 

•OJ 

— x 

as. 

X M 

o 

• 



X 

CD — — 

o 4 

OJ 

O' O 

o 

aj r* 

in 

x x 

■ — ■ 

— • «-* 

X 

Oj O' 

X 

OJ x o 

>- OJ 4 

O r- 

X 

X N- 

X 

X co 

4 


— 



X 

X — 4 

O X 

X 

m x 

o 

X x 

.\J 

X T 


o 



OJ 

x x x 

O 4 

4 

O X 

X 

X X 

r- 

X x 

4 

4 x 

4 

4 n 

4 

-a X X 

XXX 

XXX 

X X 

X 

r» x 

X 





— 


4 x 





■OJ 

X.\j 


4- 



1 

x 4 in 

X CO 

in 

•n 
















X OJ 













e> 
























OJ 












1 



<T 



O' 

• 

r- 

-• x o 

• • 

o in 

4 

MOiOiMIM 

»n — 

J, 

4 — 

• 

X OJ 

n 

r- X X 

• • • 

oj r- — 

• • 

X N» 

r- 

X r- 

r- 

X O' 

X 

4 f 

X O 

• 

X 

• « • 



• • 








n 

o 

x — o 

— o 

X 

U O' 

X 

O' x 

X 

r- — < 

X 

X O' 

o 

X D 

X 

X X OJ 

n oj n 

4 n 

o 

X X 

u 

n j' 

o 

1 

t 

O 


o 







_ 





M 

x 

o N- 4 

o — 

x 

o S- 

r* 

X X 

X 

X 4 

X 

X X 

4 

tn x 

OJ X X 

UNO 

X X 

X 

X X 

X 

— X 

r- 



OJ 



4 X X 

X x 

X 






O o 



i 

"O 4 m 

X X 

X 

m 
















r- 

X 














r*- 

** 


« 

X 

, 

• • • 

, , 

, 

a . 

# 

• , 

, 

• . 

• 

• • 

. 

# , 

. 

• • • 

• • • 

, , 

# 

, # 


# # 

, 

• 

• 


# 

# 

• BA 











in 

«»* 

o in o 

in o 

4 

x o 

o 

o o 

X 

-« in 

X 

r- o 

Oj 

•on 

in 

OJ X 4 

X r- X 

4 — 

4 

X O 

•n 

X X 

O' 

r* oj 

X 

O 

o 






— — 






x 

O' 

f- -o ^ 

x o 

r- 

r- n 

X 

x in 

•n 

X X 

X 

X o 

O' 

O' O' 

m 

x in x 

O X x 

— X 

X 

O X 

4 

r— r- 

Oj 



X 



O' o o 



O 7* 





O 




r*. 

o <J ^ 

® r- 

x 

— X 

r- 

X X 

X 

r- 4 

X 

X 4 

X 

xm 

OJ 

AJ X X O' N X 

X X 

X 

X X 

r- 

r- OJ 

X 






X X 4 



4 X 


r- Oj 

X 

Oj x 





l 

oj 4 n 

!TN 

X 

n 









<— 

—a 






— 

o 















o 





















—-a 




o 











o 


— 

• 

























• 












o 


o 



• • 











• 

• • • 









• 

o 





• 







• 



r» 

nr-® 

X X 

4 

X r- 

X 

n x 

X 

•n O' 

ou 

4 X 

n 0 x 

X 

X N- X 

OJ O' 0- 

X 4 

OJ 

r- 4 

X 

4 X 

4 

r- 

— 


o 

o 









o 

■—a 



4 

4x4 

— x 

4 

X O' 

X 

X X 

X 

4 

O' 

o' n 

X 

O' X 

m 

N- N- CT 

— or- 

— r- 

N- 

X N- 

-* 

X X 

X 

«-a 

1 















x 

4 

n 4 m 

-•Ms 

o o 

X 

r- x 

X 

r- 4 

X 

X X 

X 

x n 

— < 

x x r- 

x r-> x 

XXX 

X X 

X 

r- 

X 

1 


O' 




X X 



X 

X oj 


•Oi x 



O X 

• 

oj 4 in 

x r- 

■n 

n — 









<-* 







X 

X 



N- 









<o 


© 

4 


























OJ 











o in 


O' 

x 

in 4 ® 

r- X 


m o 

X 

O X 

O' 

4 AJ 

O' 

o o 


m O' 

4 

OO X 

r>MN 

o- o 

X 

OJ o. 

J, 

X O' 

X 

X Oj 

X O 

o 

O N« X 






N. 



r- 

X x 

x 

X 4 — 

n x 

4 

in m in r- x 

X 

o m 

o 

.x in 

00 

X 4 

•— « 

x n o 

XXX 

X X 

o 

o — 

X 

O 4 

4 


1 

o 






X X 






• 


— 

>— • 

X X oj 

X o* 

X 

n x 

r- 

r- ® 

X 

n* 4 

4 

X X 

4 

xm 

O 

x x r- 

x r- r> 

X X 

X 

X X 

X 

r- r- 

— 



OJ 



X X 4 

4 x 



r- 

X Oi 

X 

Oj X 

O OJ 


UJ 

1 

nj 4 in 

n n 

4 

n — 









— • 

— • . 






X 

4 



o 






— 



o — oi x 











32 ». 2 ttl. 322 . 3 ed. 919 . 292 . JtSO. 393 . 370 . 333 


O^N fVHN NOCD f\/^ (MinOi/KT-iVlV) 

NO® CO CD 4 X r- I 

4 4 P>J <\J — i — 4 


Or*-^h*r>O s OC3 s rUN.^— iN(V^NOfflOnOONO«OO^N^ ^1/1® ®IM*1 4 

N-ooi/wvj-'i/wvmnN-M^o^a' 4 JA o m 4 if> *o ua n O' m in O' f\j o O' O' ono 
00 O' ® ® N CD N- CO -O -O N- ^ O lA O ij> JA N- ® ® ® ® •£ JA 4 OjAjOJ -« CVJ — — « lAJ JA 


^Cf'nriNCl^^MDCl/lfA'-orKn^ 4 CO UA 4 4 


o — < oc —* •— fN OO ^ ®onO(*UA«W-«0't(1lAOOO®J OO 4 Qfl ■! MHO O-J h (/l 
oD'j'j-xsM^inh 4UAjAJA4fAc\j0'O «rAN*<\j<\icciN ;\j >o —* r— O' o n-—»-o i 

r*coa>r^cD -o >o co s rvj.-«<o>£.D4>in4J'> ® n ® o o ® rN m 4 n r\i <\j -«»—*-< ~« ru r> 

•“* ^ ^ »-, -• .- fvi _« _ .-, -. — — — — — ~ -• 


4 4 "A rv)-' — — — 


-'imn n > o n> « Nj n itij n mnn ajo® on 004 o o cr- O' 4 o aj o ® lt> o o 440 f\> <\> n- oi^orvjMn oinoivj^ ^ -d o d> on j ■© 
>C d -c sns — ^!*)^ONN»?^t>noNNN«' , )AJiAr)n-«a--()' noo-on>-NX) ®> --• n 

4 _n 4 ,aj aj ^ > - oox®N«o^*‘ooHnx-oin^-o^^®N50'®»^^)'j , yv-<f\( oj n- 

• 'Vj 


lNr^jAr".UAr*'ininin 0'44 0 'r''*f- ^-M^OO^-h 
— < <\| N*-* *-« >£ 4 -• X «£> C 7 * CD cr l/> ^ .£>.0 4 x> o* in m 


oia -j ^®no , ooo-r,on®>#Mv/iAiANJ , n(V«oon«cnnMAffl^'j(\j(*)^N —• 

4 nj — X ~ >onjo> Aix-<Boo^®^o^- ^ruo (? - m 4~o<\jjA~*-'®f'“0'<-v;in 
« ^>®®NNNNooaj>rv®o^®'i>®®®N®o>®'>NO’iin!vj'vj‘y- 9 -*'- 9 (ViA • 

'O — P>- O' 

OJ f \3 


ns ® >o 03 -c — • <\i n r> 4 9 o 4(\j n n o ® ry ^ o no- • o-««r><-"4 — ^~*x o^ryooo^N r» nn ® 4^0 no® ^!A®nfun^^i^ X • 

0 ®Ai®« 4 ni.f >'-i/\> 0 ®BB 5 '(J' 04 NO?' T) 0 -.-(?M 3 1 ?/l'‘- 0 «'AON®OOnA®X 4 J‘a'no-*®^-jn\>Oon too 
r> un 4 f\i :\j ^ #-» -« O' o —‘O' o>r- -D^-cu"<r'-'CvO 0 '-J ® -o JA ® o-J iA n O' -£> o N.sOi/\cnfM(\i^-»f\i-«(\if\»r~ >o 


00nnxi®^-<i(NJ0'0nNi/wyMM^in-'^®'too®^o®®®®4 ojn n oc a o ia ^ £)~»c'A.i>f*Ao>'vi.£) 4 < , a(v 1 jr- 4'>4 fyo^o-jn^ 
Ocr>fOX>lTiX < \i4'0' 4> CO <0 >D O' CO OaD30'DC0-^\n-«O' OOty^N®COlAOfVONa'®MlA^®lAj'^'NJi\iU3«'-OOMnr\jff'ONXJf\,-.j 
4 l/A 4 *VI —« — • — — rom NOCNNON^ OON D 


O'Oopan-oO'O^-*®® x> o n- -an c >©4 4 o o-ja o co ao © © 4 o n- o © r»- 4 pj > M in r» nO'HNCAjix B^rynonoiAU' 4 ii> - ajn 

-« 4 > © n o -a o — * d^o^no/iv> o nn / \iNN^®^ji>>^o-.-.j»>i)>n.'\j.'*o>NNN. o-y ^ » n 

4 JA 4 rvrvj.'xj— <—«— « -• o fyc®NN^NN,.D»)N, i^CiPi/ 1 ® ^J>:Ai/ 1 ®S®CON^i/)^ , y--.«- < --y® _ 


O iff 4 — - AJXX'OO'An-'a 4 O X O® N IA 1 VN «— r- A.- © .Aj JA J 1 ? - O vC O m n£) O' -* X ® ® N o n ^ un - ®x S f\i fN 

(\j O O' o .to 4 in~*a'N» 4 N.O'©®©O'c 0 O'AJ 4 '*> >f ®- i®^®O i fn®N>oo'^jin^o®nTftjn«o'niv-Jooo®TN^o’i 

^JA'^m— — * © T ®N N D— 4 AJC\lf\jC\J-H-*,— ..-’' 1 — < 

ru — « 


oo®nnnc i ioNNsoiAN'Jx®'t-O^ON®'y(y\TBNN®'-in\oo-£^ 
’'• 1 A^-\XT«>NOlA®N'AO^XlMnMC><M © I-® -«\A \ X s - ^ ^ ^ « 4 O O-' lA 4 — JA UA N~ ODnXTAOTON 0—4 O' 

m ia i/> n fy -« — « — « — • — 014 O ®®^®N®a'®XNi£)0'®A®®AN'^KN0>0'fnNC 4'n?\jf\j— r\j — ajajaj — . 


04 4 sD cc lT'©N'X«''AOrn©l\j — rAOO(\jX4 t- O' JA O O O © f\> UA «cn CO o no n oivn -4 n ® 4 a an O OXA THAAON 4 n X N- 
moo AM A in 4 040* ^jnr-N> 44 N>'^ 0 ' f\j — CD 'AA®AI\jCMO-<A 4AAOA4 nn 4 4 in 4 4 A 4) to « - O' A X -CO©© 

n A A r\j (Aj — — — — I or ®0 , ®«®»0NNAXNNOAX^AA®0ANff0r)NAA4n(\j«--<-(V//\.A 






137.661 



i 


I 

I 

I 

I 





Li 



• 

o 

• • « 

— — X 

• « • 

tv co <V 

• • • 

• • « 

4 <v rv 

x x 

r> 

X 0 

n 


m 


r- 

X 

• • • 

XXX 

rv x O' r- 0 

X 

• • 

0 n 

X 


0 

4 

• • • 

4 — 4 

. • • 

x r- 


• • 

X 4 

0 

— rv n 

• • • 

— 0 — 

— — V 

O 4 

X 

O X 


O *- 4 

x 0 x 

4 4 — 

x 4 

X 

4 O' 

X 

ru — 

X 

n — 

rv 

o- n 

>? 

X. 

O 0 rv 

r- — rv x X 

0 

x — 

— 



— 

x 0 n 

r- 4 

m 

nr- 

— 

oxo 

— rv x 

vr- 4 

rv X 

n m m 


in rvj O' 

x 4 in 

x _n 


X) 

X 4 

IX 

— 00 


rv 


0 r-i r- 

n n 


— X — 

r*- n n n 0 in 





X 

4 x rv 

O O' 

X 

X O' 

n 

n x x 

(V — — 

rv— — 

x aj 

4 

•n 30 


O' x n 

inn in in in m 

a- in 

4 

4 4 


0 0 

0 

O O 

>* 

j n n 

x in 

rv 

rv— — 







X 

XXX 

x rv rv 

4 tv (V 

rv rv rv 

rv rv rv 

rv rv rv rv rv 

rv 

rv rv 

o 

• • • 

<v o x 

• • # 

N -J >C 

• • • 

• • • 

• • • 

m x O' 

• • 

X O' 

O' 

• • 

O' 0 

• 

r> 

• • • 

r*. O' -* 

• • 

in x 

« 

0 

xxx 

X X 4 rv X 

• • 

O' 0 

0 


• • 

0 X 

• • • 

in x in 

• • 

0 0 

• 

• • 

n x 

• 

rv 

• • • 

XMfl 

• • • 

rv r- — 

X 4 f- 

• • 

— X 

X 

• 

X — 



xxx 


x x 

4 

n x 

X 

0 i\j n 

X x r- 


m — 


x rv 4 

4 O' x — n x 

— rv 

rv 



X 

rv x 0 

4 x in 

— O' 

4 

X X 0 

x 0 — 

— n — 

X O' 

rv 

•O' 4 


4 — co 

f"- 4 4 


OM N 

x 4 

•0 

—< — 

0 


n 

cons 

0 X 

A- 

rv x — 

Mn 4 1 / 5 N 

4 





— 

4 4 rv 

— O O' 

x — 

4 

4 4 X 

rv 0 — 

— — — 

rv .Aj 

4 

4 r- 


n o in i/i j) uu/) ui 

f\j 

a- n 

X 

4 4 

O' 

0 0 

0 

>r 


0 n n 

x n rv 

rv — — 







X 

XXX 

x x rv 

4 x rv 

rv rv rv 

rv rv rv 

rv rv rv rv rv rv 

rv rv 

• 

o 

• • • 

in 4 o* 

• • • 

X) X X) 


• • • 

oj 0 oj 

• • 

x 0 

* 

O' 0 

X 

O' m x 

0 — X 

rv o- 

O 

x— n r-xx x — 

X 

• • 

r** 0 



• • 

O X 

• » ♦ 
0 4 — 

— X 


X X 

• 

• • • 
— X X 

• • • 

in 4 x 

• • • 

non 

• • 

4 r** 


tO AJ 


n x — 

00 s. 


o ' -m n 

4 n v 

X 0 

X 

X O' 

rvj 

x 0 rv 

X X 

O 

n x — 

x r- rv x n 

X 

X rv aj 



0 

O X (V 

rv x 

0 

x n 

4 

0 0 rv 

rv — r— 

r- 4 0 

AJ O 

4 

MM 


x o a 



■c x 

£> 

rw X) 

0 

0 0 


-<\n 

x rv r» 

— O' 

X 

V ^ x 

r- in n 4 ^ 

4 

— 




0 

in x rv 

rv 0 

> 

'•» — 

4 

4 n tv 

— — 0 

0 — — 

rv X x 

O r- 


O' -o in in m in 

n n n 

r» n 


4 4 

0 

0 0 

0 

*T 

o- 

>r n n 

x in 

(V 

rv— — 





0 


X 

XXX 

x x rv 

X X 

tv 

rv rv rv rv rv <v 

MMM 

■AJ Aj rv 

AJ.AJ 

• 

o 

• • • 

n — — 

• • • 

0 aj 4 

• * • 

• • 

• 

« • • 

— m x 

• • 

O' O' 

• 

0 

• • 

O Nj- 

• 

O' 

• • • 

^ x in 

— 'X 

• 

X 

4 — O' 

r- rv — x 

4 

• • 

rv 4 

n 


• 

0 

O' 

• • • 

x rv n 

• • 

X X 

• 

m 

• • 

— n 

• 

X 

• • • 

hn 0 

• • • 

4 X X 

• • • 

4 O O' 

0 ^ 




in 0 0 

O' — « rvj 


O' — 

O 

X r- 

X 

O' in 

.— < 

in 0 

rv 

® rv x 

rv x 


X — « 0 

4 x in x x rv 

0 — 

— 



4 

in 0 4 

O' n 

0 

n r- 

— * 

x n r- 

O' 4 

O' O' rv 

— Aj 

— 

O' r— 


0 — 0 

x n -n 


aj 0 

X) 

r- in no 

r\j — 

0 

— on 

x "v m 

0 — 

0 

(V X X 

x n n in x n 

X 


• 


r*- 

tv n — 

O O' 

O' 

X 4 

X 

n 4 x 

— — 0 

— — — 

AJ AJ X 

4 — 


x x in 

n m in in «n in 

co n 0 

O 4 

0 

O O 

0 

0 

0 

0 n n 

X x 

n 

rv— — 



X 


X 

M 


rv 

xxx 

x rv 

V 

x x rv 

rv rv rv rv rv rv 

v rv rv 

rv rv 

V 

Aj Aj 

• 

o 

• • • 

tv X — 

• • • 

® n in 

• • • 

• • 

X — 

• t • t 

rv n x x) 

• « 

<vm 

X 

— <V X 

• • • 

x n in 

• • 

X O' 

• • • • 

rv m x -r 

— in x — 4 

4 

x co <n 


• • 

0 n 

• • • 

400 

• • 

4 0 


• • 

X x 

r- 

• • • 

O' 0 X 

• • • 

rv 4 x 

• • • 

0 — X 

0 n! 

0 

4 O' 


r- Aj — 

30 X (v, 

X) O' X) 

-0 x 

X 

nj x 

— • 

O' n 

X 

.-vj n 

0 

— n o' 

n 0 

4 - 

rv 0 n 

4 X X X V 

X 

x — 




r- 

xxx 

n 0 

X 

n r- n 

rv — 4 

r- O a- 

n n 

> Aj 


X X 


4 — O' 

X) X) x> 

n — rv 

0 m n 

r»- x 

0 

0 0 <0 

— ?v in 

x rv x 

m rv 

0 

xo X 

x x in 4 x 

4 

r~ 




— 

4 in rv 

rv 0 0 

rv n n 

x n x 

rv rv 0 

— —O' 

— X 

X 

n 0 


0 x> n 

n in n 

in in in 

r- n 

4 

4 - 4 ^ 

0 

0 0 

m 

«# 

O' 

•j n in 

X X 

n 

rv— — 



X 

rv 




cv 

xxx 

x x rv 

X X 

rv 

rv rv rv 

tv tv cv 

<”V rv — 

V rv 

aj 

.Aj aj 

o 

• • • 

«> x n 

• • • 

-JO--. 

• • • 

x f- 


• • 

0 ® 

X 

• • • 

O' nj n 

• • 

0 .*0 

rv 

—4 — 0 

o- m 

n 

* • • 

nx n 

x n x rv r~ 

X 

• • 

rv 0 

0 


0 


• • • 

0 0 

r» -O 


• • 

O' >v 

•v 

x n x 

x x n 

4 rv n 

•n x 

0. 



rv x n 

x tv x 

■n ^ 0 

in O' 

X 

X O' 

ru 

0 n 

r> 

n 0 

0 

x x in 

•X X 

rv 

0 in x 

>- n rv 4 rv rv 

x — 

— 



rv 

O O' r*“ 

— X 

n 

O x 

— 

— x — 

l> 4 X 

X V X 

0 0 

V 

n n 


<=> M XI 

Nin n 

x rvj -vj 

4 O' 


x n 

0 

ru 0 

0 

— rv 


f'» 0 x 

— rv 

rv 

xxx 

x x n in x n 

■O' 




n 

n x -v 

x 0 

4 

— x 

X 

n m 4 

rv 0 0 

— — — 

— AJ 

X 



*- x n 

•n n m 

m n n 

r- n 

4 

-* -t 

0 

0 0 

O 



^ n in 

X X 

m 

rv — — 



O' 




“* 

xxx 

X X 

r\j x x 

rv 

*v rv aj 

"V V rv 

Ajrv v 

AJ AJ AJ 

V V 

o 

nj n rv 

• • • 

O' x x 

X r- x 

• • 

X x> 

0 

O' O' 

X 

• • 

nj f- 

O' 

n n 

X 

v r — > 

r> x 

X 

rv r-'. r- 

n ® 4 x x x 

• • 

O' 

X 

4 

0 

* 

rv x 4 

• • 

X 4 

X 

• • 

x — 

■n 

r- o> — 

rv X x 

• • • 

rvx — 



X 0 


^ -n n 

X O' 0 


4 0 

x 


n 

O' **» 

■n 

— X 

\j 

0 0 >- 

n rv 

X 

x n x 

0 n v 4 > 

O 

M — 

— 

n 


X 

xxx 

O' 


0 X 

X 

0 — 0 

404 

00 — 

n — 




-> 0 x 

O' 4 X 


**“■ O' 

X 

^ r«- 

0 

<M — 


— "V 

r 

x 0 n 

0 ^ 

4 

4 0 X 

O' x n' n in 

X 

O' 




X 

4 X 4 

0 0 

X 

O X 

X 

n n 4 

XV — 

— v — 

tv X 

X 



— x n 

in n m 

n n n 

x> in 

4 


0 

0 0 

0 

0 «» 


<r n n 

X X 

.X 

fV — — 



rv 

r- 





X X .x 

X X 

rv 

X X 

nj 

nj rv rv 

rv v v 

MV .V 

•V A» -V 

AJ AJ 

o 

• • • 

tv n r*' 

•ton 

r-. x> m 

x 4 

X 

-r 

r- 

n — 

n 

x — 

0 

• • • 

r\j r- — 

• • 

O' r*“ 

X 

4 'V n 

x x rv 4 O' 

nj 

4 O 

rv 

0 

r- 

0 

4 

X 0 x 

rv 4 

X 

0 rv 





O O' 




4 f- — 

00*^ 

X ^ N 

X X 

O' 

r«» — • 

nj 

X O' 

r*. 

0 f- 

n 

OOO 

n n 

— 

— 0 — 

X X 4 O 0 

4 

rv rv 

— 

X 



x r-> x 

rv 0 

X 

x 0 

— « 

x aj n 

r- — n 






— < — 

O' 4 N- 

4 x — 

0 x 

X 

r*> p~- 

0 

r\j 0 

0 

— r~i 

-T 

n 0 0 

O' V 

X 

x 0 n 

O' r- n in x 

r- 

rv 





4 x X 

x — 

O' 

— — 

X 



O — — 

MM n 



O' X) 

n n n 

in n in 

X X) 

4 


0 

O -t 

O 


O 

<r n n 

n x 

X 

v rv — 



X 

rv 


0 



X X X 

X X 

IV 

X 4 

rv 

rv rv rv 

AJ AJ AJ 

MM tV 

•V V 

*v 

<V Aj 

o 

— — in 

• • • 

rv O' n 

X O' X 

— X 

nj 

m O' 

X 

0 X 

X 

n r- 

X 

• « • 

ro ^ X 

rv — 

X 

• • • 

X O X 

r- O' x x 0 

0 

0 X 

X 

0 

0 

O 

rv 4 x 

x rv 

X 

' • * 

O — 

rv 

4 — X 

X 4 r*“ 

no 0 

n ^ 

* 



x x 

0 

O' r- 0 

0 O' 

X 

0 

X 

X 0 

X 

x 0 

rv 


r»* — 

X 

X 0 X 

k- x O' 0 r*- 

0 

4 — 

— 




^ rv rv 

x — 

V 

•O' x 

X 

O' O' n 

XXX 

— X 0 



r- x 


x 0 

0 0 in 

x 4 aj 

O' n 

O' 

X X 

n 

rv — 

0 

— rv 


■J O 4 

O' o- 

• — 

non 

? x in i/ii/i 

X 

0 


n 



x 4 x 

rv rv 

0 

O' -V 

X 


v rv rv 

mo rv 


X 



— x> 

in n n n in n 

n x 

4 

0 -1 

0 

0 0 

0 

-» 

0 

j -j /i 

n x 

4 

v — — 



X 


X 

X 



xxx 

X X 

X 

rv 4 

rv 

rv rv rv 

rv rv V 

aj rv tv 

rv rv 

V 

rv v 

c 

• • • 

0 X 0 

• • • 

x O' rv 

• • • 

0 r\j rv 

aj 0 

rv 

r> x 


x 0 

O' 

-t rv rv 

• • « 

rv X x 

rv r-~ 

4 

O N- 4 

in x — x r~ 

n 

4 X 

0 

4 

0 

O 

• • • 

— no 

X 0 

f- 

• • 

X x 


— nr- 


0 aj rv 

x — 

X 



J> f\J O' 00 AJ 

n n — 

O' n 

O' 

X -0 

— * 

n x 

in 

n 0 

<n 

v 0 rn 

O' X 

— 

x x r~ 

rv 0 n x n r- 

rv 4 

— 

n 



x 0 — 

r- 

— 

0 n 

X 






A- X 


— 0 

CO X — 

n 4 — . 

A- O' 

0 

X O' 

n 

O' — 

0 


n 

X O' 

O' 0 

X 

ro 0 m 

oM/uifi 

X 

rv 


z. 



rv 4 x 

rv — 

0 

0 n 

f- 



Aj— (V 



x n 


x x 

in n in 

in 4 n 

4 c 

in 

0 r> 

0 

r» 0 

0 

^ -j 

-t 

-j t n 

n x 

4 

rv rv — 



— * 


X 



xxx 

X X 

V 

rv 4 

M 

rv v aj 

v rv v 

MM AJ 

rv <aj 

V 

Aj Aj 



- 98 - 











fej 


1 

! 








in 

• • « 

a — x 

rvj x in 

n a o in a o 

• • 

r- n 


O X 

<r 

• « • 

o o r- 

• • • 

o n a 

4 A 

• 

• « • 

O A X 

X — 

X 

• « • 

— on 

« * 

o 

• • « 

OOP- 

• • 
— A 

• 

4 

• « 

r- x 

n 

• • 

o r- 

• 

in 

• « « 

x x n 

• 


• 

o 

« • « 

Or- — 

4 4* 

— AX 

X 4 

in 

on jo* 

A x 

o 

x in n 

in x 





o 

o 

X O CD 

o — r- 

— X 

X 

0 4 0 

x n 

X 

r- x n 

O X 

4 

n a a 

4 r~ 

O 

n 4 

4 

no 

A 

o X 


< 



n r- a 

O X X 

.n o 

-4 

n x a 

n — 

X 

4 (X A 

ai n 





X 

o 

x r- in 

4 X A 

n — 

o 

o o o 

X X 

X 

X x o 

o o 

O 

o — 

A 

n 4 

X 

X X 

X 

4 — 

— 

— « — 





x n x 

4X0 

A 4 

r> 

o n a 

«H — 









— * 

m «-< — 


— * 







■“ * 

— — 



— 4 










— A — 

o o 

o 

X X 

• • # • 

in a © x 

• • • 

x n 4 

• • • 

m a 4 

» • » 

o n o 

• • 

>4 o 


• 

o 

• 

• 

r- 

• • * 

o n x 

• • • 

a in a 

• • 

n a 

X 

A n A o r- 

n 

• • • 

4 n a 

• m 

xo 

• 

A 

• • 

o — 

• 

n 

• • 

n o 

• 

X 

• • • 

O O X 

• • • 

A 4 in 

• • 

O 4 

• 

A 

« 

r- 


• 

O 

• » » 

— x o 

• • 

o — 

X 

• • 

O 4 

in n & 4 

— x 

X 

X O X 

n in ai 





— 

X 

® ® n 

4 0 — 

r- 4 

o 

r- x o 

n n 

x n ® a 

4X0 

n o 

o 

o X 


o r- 

n 

n a o 

— n 





— n — 

n — 

o 

X r- 

© 4 x in 

n — 

f- 

4 a a 

ai n 





r- 

X 

r— n x 

X r- n 

A A 

— 

O O X 

X X 

o 

X X o 

O O 

O 

o O 

«-* 

A 4 

r- 

X X X 

4 A 







o x r- 

4 CO 

X 

4 O 

n 

nn (\i 

— — 








— 

— 

— — — 

— — — 

-« 

— 



— 




m — 

— 

— — 

— 

— 









O A — 

o o 

o 

X f- 




































~ 

— — 



• 

• • • 
A o — 

4 — 

n 

• • • 

Nino 

* * • • 

coco <M CO 

• 


® 

x n on r- 

• • • 

• • 

AO 

• 

o 

• • * 

A® — 

• • • 

O A 4 

• • • 

® x in 

• • 
4 X 

O 

• • • 

— in x 

• • • 

x n o 

« • 

X o 

• • « • 

a r- o X 

• • 

r- A 

o 

• 


• 

o 

o x a n no 

• • 

X X 

f- 

in — i- 

^ n o 

■TO>^ 

x x n 


4 



o 


nn o 

n x — 

X O 

X 

— 4 X 

on o 

o n o 



n n x 

> n 

r-- 

n o o o m n 

o A 

A 





r- -* 

o 


o 

4 r- o 

in nj o 

n a no 

aj n o 





n o 

n- r- -4 

n r- A 

A A 

— 

O X X 

o x r- 

xxx 

o o 

o 

o — 


a n x 

X ® r- 

4 A 

—4 

!-* — » 





-4 0 — 

x x n 

o — 

(\ nn.i 

*■" * 






O 

• 


— 4 


“* "■* ^ 

— * "■* 

” — 




A 















O 

• 


o n a 

o o 

- 

X X 

• 

• • # 

n 4 

• • 

— x 

• 

• • • 

4 4 (V 

• • • 

x o r- 

• 

• 

X 


o 

• • 

A O 

• • • 

— OX 

• • • 

o n x 

• • 

n x 

• 

X 

• • • 

n — — 

# • • 

X O x 

• • • 

O X A 

• • 

4 r- 

• 

o 

• • 

O X 

• 

o 

0 0X00 

• 

n 

• • 

X X 

• 

n 

* • 

O r- 

♦ 

4 

• 

4 


• 

o 

• • • 

X X o 

• • • 

• • 

o 

© r- o 

— 1 —4 

o 

n o x 

n o a 





A r- 

nor- 

X 4 X 

— r- 

m 

— n n 

n o x x n 4 

x n 

n 

n n x 

r- O O 

A 4 

o 

— An 

O 4 


1 





p- A 

o 

\on 

x) a o 

n n a 

a n o 



« 


>4 

r- 

n- X n 

n o a 

n a A 

O O X 

X o 

n 

X X o 

X o 

o 

o o 


n n n 

O O 

x n a 

— 


o 


• 


O A O 

X A A 

n o 

n 

ronn 

— ■—• 



if) 



X 




— — — 



— 

— 


n 





— * 



■— « 





— • 


n 


x n a 









" 4 



A 

























A 


— — 




* 

A 

• • • 

Ann 

• • 

X — 

• 

n 

• • * 

-4 0 0 

• * • 

in — x 

• • 

X X 


• • 

o O 


• * • 

® o o 

• • • 

4 o r- 

• • 

4 O 

• 

A 

• • • 

X — o 

n r- n 

• • • 

X O 4 

• • 

nr- 

• • • 

o nr- 

• 

n 

» • * 

n 4 r- 

♦ • 

n x 

• 

4 

• • 

O X 

• 

o 

• • 

n o 

• 

n 

• 

X 


* 

o 

• • • 

o n o 

• • 

• 


— . 

o i- f- 

n o 

X 

n >4 4 

non 





X 

in 

X -4 O 

n x r- 

AX 

O 

n — x 

A — 

A 

n o 4 

a a n 

4 n 

— ■ 

o o 

X 

x — 


O X A 

n a 

4 

• 

• 




n x 

© m »- in 

X) A o 

in n a 

Ann 





— 

r- 

r- X 4 

x o n 

A A 

— 

o o o 

o o 

4 

co x o 

o o 

o 

© o 


A 4 

X 

x o 

r- 

m a 


^-4 ^4 

X 


4 


A X O 

® n 

A 

n o 

n 

"jnn 

— — 



X 





— 

— 

— — — 

— — * — 

— — 

— 

— 


— 



— 

«— t — 

— 

— — 

— 

— 





A 


O 


p- A — 

o o 

n 

X X 






-4 






























— — 

-4-4 

— 


• 

4 

• • • 

~> X > 

• • 

r- no 

4 

• • • 

o o x 

♦ • * 

— X -4 

• • 

O X 


• • 

O X 

• 

-4 

• • * 

4 0 4 

• • • 

in n o 

• • • 

4 0 — 

• • 

® n 

X 

• • « 

4 4 P— 

• • 

in 4 

• 

A 

« • • 

in p- a 

X A 

n 

o a n 

# • ■ 

r- A r- 

• • 

p- X) 

• • 

o 

• 

o 

• • • 

• • 

• 


y 

0 4 — 

no 

— 

AJ — X 

f- O X 





A 

n 

A A -4 

n n 4 

4 n 

A 

n 4 n 

X N- 

A 

o — — 

— o 

r- 

X r- n 

p- n 

n 

O A 

4 

X — 

n 

A X O 


X 


n n x 




y 

"l/lN 

n* n 

o 

n n ai 

A A O 





X 

X 

r- r- X 

non 

A A 

— 

o o o 

X X 

O 

X o o 

o o 

O 

O o 


Ann 

o — 

r- 

n n 


— —4 

X 


X 


X x o 


n 

— - o 

A 

n n n 

— — 

— 


X 






— 

— — — 

— A — 

— — 

— 

— 






— 

»«• 

— — 

— 

— — 





X 




4 A A 

— o 

4 

X x> 
































— 




— —4 

— — 

— 


« 

n 

400 

• « 

o nj 

o 

x n r- 

x s y 

A O 

♦ 

in 

* 

o 

o 

o 

*- A r- 

n n x 

r- x 

O 

r- o n 

4 X 

n 

o r- r— 

4 n 

• 

4 

• « 

— 4 

o 

X r- 

• 

X 

r- o 

A 

• • 

n n 

A 

X X 

o 

n o 

o 

• • • 

# • 



\j 

> — — 

X o 

n 

Al *- o 

4 O A 

1 


X 


o 

A 

x 4 n 

o 4 n 

n x 


x a n 

x n 

X 

o n r- 

n *- 

X 

n t 

n 

n n 

— ■ 

O O 


n o 

X 

V A 

o 


X 


4 O — 




T 

Al X r- 

r- n 

o 

x n aj 

A A O 





A 

r— 

r- r- x 

n a n 

A A 

— 

y y y 

X X 

X 

xxx 

o o 

o 

o o 

— 

A 4 

n 

X 4 

r— 

n n 



n 




— X — 


n 


A 

n m n 

— •— * 

— « 


>4 






— 

— — — 

— .A — 

— — 

— 







— — 

— 

« >-« 

— 

—• — • 





n 




— A A 

— o 

n 

X © 









, 



























-4 — 




• 

• • • 

in — x 

• • • 

n n m 

• « • 

o x n 

•x a in 

• • n 

O A 30 

o 


• 

A 

* • • 

A O 4 

Ann 

no 

n 

ncc a 

a n 

X 

• • • 

x o n 

O 4 

X 

n o 

• 

4 

r- a 

4 

4 A n 

4 n 

« 

n 

O A 


• x 




J' 


O 

n — p- 

f- V 

n 

4 x n 

r- r- n 


• 

n 


I 

X 

— 40 

no o 

4 n 

X 

A A O 

x- — 

X 

x n — 

n n 

o 

— < — 

n 

n n 

n 

O x 

X 

n n ® 

— A 



n 






X 

•v -n x 

x n 

o 

x n aj 

A A X 






*— 

o r- x 

x o n 

A A 

— 

©O X 

x o 

X 

x o o 

x y 

o 

o o 

— 

a n 

n 

o n 

•— 

in n 

— 

»~t — i 

4 




n a 

n o 

n 


V 

nnn 

— — 

— 








— 

— — — 

— A — 

— — 

— 

— 






— — 

— 

— — 

— 

— —« 









A A 

— o 

n 

O X 









.510 

























P-- 


— — 

-4 -4 



o 

— o »- 

4 n o 

or- > 

X >4 -4 

A 

J, 

o o 

X O A -4 

0 — 0 

4 n 

A 

xxx 

A n o 

n x — 

x n 

n 

— r— 

X 

o X 

J, 

X 4 

r- 

A r- 

o 

n n 

4 

4 


o 

O O x 




X 

ex*- 

O' o 

X 

OX — 

in O A 

1 





— t 

n x x 

X X r- 

4 X 


o f-n 

A O 


n x r- 

n m 

4 

A O 

4 

o o 


r— O 


A r- 

X 

n a 

n 







O 

A 4 x 

x in o 

x n n 

Ann 



•4 



N- 

XXX 

X X 4 

A A 

— 

— o o 

o o 

X 

O X X 

o o 

O 

O O 

—* 

A 4 

n 

r- ^ 

X 

x n 

—4 

—4 M 

A 








a 

n^nn 

— — * 

— 





— 



— 

— — — 

— — — 

— — 

— 

— 






— 

— 

— — 

— 

— 







n 


A A 

— o 

n 

O X 



• • 






“• 




• * • 

• • * 

# % 

% 

• • • 














• • 



n 



44 44 



n 

4 o 4 

O O 

4 

X -4 X 

X X -J 

— 

— 

n 

o 

o 

r- 

O o x 

o — n 

r- x 

n 

on — 

n n 

r- 

r- x n 

x m 

n 

X o 

X 

X o 

o 

n in 

4 

o X 

n 

O P- 

X 

^4 

o 

o 

o n n 

n in 



in 

a n r- 

n o 

•n 

non- 

x n — 

1 

— * 

X 



A 

X 4 A 

n n n 


X 

n r- A 

r- o 

— 

n n n 

—• w-4 

n 

o n 

o 

r- m 

n 

n o 

X 

x o 

o 

— o 

X 


X 






«— 

— nr- 

O -T 

— • 

r- n a 

A A -4 



JL 



r- 

r- X X 

r- r- n 

A A 

A 

— o o 

x o 

o 

xxx 

y o 

o 

o o 


— n n 

r- r- 

X 

x n 


• r-t 

^-4 


o 



n — 



•v 

n n n 

•A — 

— 1 





A 




— 


— 










—• — 


— — 







u 


-4 a 

— o 


0 X 


-99- 








* 

• • « 

o- 4 rvj 

01 x n 

r» 4 

O' 

• • • 

A X X 

P O. 

X 

• f • 

p 0 X 

• • 

A OJ 

O 

X 4 

O 

• « 

X 4 

X 

• • • 

X 4 O' 

• • 

0 A 

• • • 

A 0 O 

0 0 

A 

• • • 

0 O A 

• • • 

OOO 

4 A 

• 

A 

• • • 
A — P- 

• • 

X 4 

A 

X A 

n 

• • 

X 0 

A 

0 n 

p* 

A -4 

A 

fp 4 — 

A O O 1 

4 Ol 

X 

A X 


A 4 

’x 

— A Oj 

X f\J 

O 

A X 

O 

A X 

4 

X X 


O X 

P- X 0 

X A 

P- 

O 4 X 

4 0 A 

O — 

fp 

— AX 

A n 0 

A P~ 

4 

X A 

p 



X 0 

n 

O' A 4 

4 4 4 

A A 

A 

O 0 A 

X X 

(VJ 

— 4 X 

P- 4 

O' 

X A 

X 

X A 

4 

4 


O X 

A A 4 

Oj — 

O 

O O X 

X X 0 

p- X 

p~ 

O r- X 

A X 

P- 

O O 

— 

OJ 4 - 

— 

OJ 4 

pp 

O fp 

r* 

4 > 4 ) 4 > 

AAA 

A A 

A 

p p 

p 

P X 

0 

0 — 0 

P-- P- 

A 

r- x 

4 

P- 





X OJ 

OJ OJ OJ 

OJ (VJ 

Oj 

OJ — — 

— — — 

— — 

** 

— — — 

— — 


OJ OJ OJ 

OJ Oj 

Oj 

OJ OJ 

OJ 

n n 

• 

• • • 

— —A 

n 4 p- A co 

• 

X 

■ • 

co — 

• 

• • 

X A 

• 

0 

• • • 

(VI 4 O 

• • 

A O 

r- 

• • 

(V X 

• 

OJ — 

• • • • 

A A X A 

0 0 

0 A O A A 

O 

• • • 

A A O 

• • • 

A A — 

• • 

P- O 

OJ 

• • • 

OJ 4 X 

• • 

X fp 

OJ 

• • 

— fp 

• 

X 

• • 

fp A 

• 

A A 

X 

A 0 

— 

O' 4 4 

A A X O' A 




X A 

0 

X (\J 0 

P> X 

0 

X p~ 

P- 

X — 

X 

O X OJ 

OJ A 

O 4 — 

X P- 

X 

0 4 0 

4 0 ip 

OJ — 

A 

n 4 A 

0 — 

fp 

0 A 0 

n oj a 

fp n 

0 

A A 

4 

O A A 

4 A 4 

A A 

P 

O' — 


X A 

0 

X (VJ X 

X <VJ 

— 

(Vj p- 

X 

4 A 

4 

A 


O X 

A A 4 

OJ — 

O 

O O X 

X X 0 

X X 

X 

0 X X 

A fp 

fp 

O O 

— 

— n 

OJ 

Oj 4 

A 

O p 

p- 

4 » 4 > 4 ) 

AAA 

AAA 

A p 

p 

P X 

0 

0 — 0 

p- p- 

p- 

P- X 

A 

— 




n oj 

OJ Oj (Vj 

OJ OJ OJ OJ — 

— — — 

— — 

— 

— — — 

— — 

— 

OJ OJ OJ 

OJ OJ Oj 

OJ Oj OJ 

n n 










-* — < 




OJ 























• 

O' 

• • • 

AAA 

• • • 

X A A 

• • • 

O A OJ 

* • 

X O' 

0 

• • 

p x 

X 

• • • 

X OJ (VJ 

• • 

X 4 

fp 

O' A 0 

r- x 

O 

X — 

X 

O A 

O O A 

• • • 

O O A 

A O A 

• • • 

O 0 A 

• • • 

0 A fp 

• • • 

n 0 0 

• • • 

0 n a 

• • 

x — 

4 

0 X 

OJ 

A O 

A 

o~o 

4 

4 X 

OJ— A 

O' P- 

4 

A A 

0 

x 0 

p 

X — — 

A X 

A 

^ VJ VJ 

— X 

A 

X O OJ 

4 A 

O A OJ 

0 X 

D 

— AO 

A — — 

OJ 0 

O 

A - OJ 

— 0 

0 

A — 

fp 

— X 

0 

A OJ A 

n p 

4 - 

O' A A 

A A A A A 

p 

X — 


A A 

X 

X O A 

X 4 

O 

X 0 

P- 

A A 


A A 


O X 

P“ A 4 

X — 

O 

00 X 

X X Pp 

fp X 

X 

x 0 X 

fp r- 


O O 

— 

\J OJ OJ 

OJ A 

A 

^ A 

p» 

A 4 ) 4 ) 

A A AAA 

A 

•A P 


P X 

XO' — — 

P- P~ 

r> “ 

p- X 






0 x oj oj oj oj 

• 

OJ OJ 

OJ 

OJ — — 

— — — 

— — 

"■* 

— — — 

— — 


OJ OJ OJ 

OJ OJ 

OJ 

Oj Oj Ol 

•oj n 

• 

X 

■ • • 

Oj p n 

• • • 

X — X 

• • 

X — 

• 

X 

• • 

fV p 

• 

0 0 

• 

p 

• • • 

4 p P 

• • 

X 4 

A 

• • 

X P- 

• 

p» 

• • 

X x 

• 

A 

• • 

O' P- 

• 

O 

• • 

O A 

O A O A A A 

• • • 

0 A 0 

• • • 

A A O 

• • 

X 0 

z 

« • • 

— on 

• • 

n 0 

• 

OJ 

• • 

0 fp 

P 

• • 

— n 

fp 

— 04 

A 

rv 

l/> 

x 0; x 

4 0 p 

X Of O 


Ol O 

p 

— A A 

O O 

A P- A O 

O 4 

4 

P- 4 X 

A X 

OJP- 4 

— 0 

O 

Oj A 0 A — X 

X 0 

X 

x 0 0 

0 n 

4 

A fp 

fp 

A — 

A 

n oj 

4 

ip pp 

4 - 

O' A A 

-0 n n 

4 A 

A 

X — 

— 4 

A OJ 

X 

O O' p- 

— A 

O 

— 0 a 

A P~ 

4 

4 X 


• O X 

P- A 4 

X — 

O 

000 

X X P- 

AX 

fw 

XXX 

p p- 

A 

O O 

O 

OJ 4 

— 

OJ OJ 

A 

> A 

r- 

AAA 

A A A A A A 

A P 

p 

P X 

X 

O' O — 

r» P- 

A 

P- 4 

X 





oj x oj 

OJ OJ OJ 

OJ OJ 

OJ 

OJ— — 

— — — 

^ — 


— — 



(VJ OJ OJ 

OJ OJ 

OJ 

OJ 4 

(VJ 

oj n 

• 

p- 

• • • 

O' A fp 

• • • 

A X OJ 

• • 

4 A 

4 

* • • 

X A Oj 

• • 

P O 

0 

• • • 

Oj P O 

CD A O 

• • 

OJ X 

z 

• • 

O A 

• 

4 

OJ X A 

• • 

0 0 

A O A 

0 A 

O 

• • • 

A O A 

• • • 

O O — 

• • ■ 

4 X 0 

X 4 n 

• • 

x 0 

O 

n 0 oj 

• * 

A X 

• 

A 

• • 

4 — 

A 

x n 

o 

-M A 

— O A 

P X 

4 

4 A 

A 

O A 

X 

p 0 — 

A — 

X 

4 p- 

0 

(VJ — 

— 

A X OJ 

• X 0 

X O' 4 

OJ 0 

O 

VJ A O 

A OJ 4 

4 A A 

4 A n 

— OJ A 

A X 

— 

Oj X 

fp 

O X 

p 

T Oj 

a 

0 X A 

4 A 4 

X A 

A 

A © Oj 

x — 

p 

A X O 

X A 

0 

OJ X 

X 

X X 

4 

4 P* 


0 0 0 

P* A 4 

X OJ 

— 

0 O O 

XXX 

fp P- 

X 

fp X O 

X fp 

A 

OJ 0 

— 

OJ OJ 

— 

OJ 4 

■A 

X 4 

p- 

r- A A 

AAA 

A A 

A 

A p 

p 

p x 

X 

O O (\J 

P- P~ 

p» 

p- 4 

X 



P- 


— n oj 

OJ OJ (VJ 

OJ OJ 

OJ 

OJ — — 

— • — • — • 

— — » 



— — 


n oj oj 

•VJ OJ OJ 

\J A 

OJ 

oj .n 










— 







A 


X 


















_, 

• • » 

A 4 O' 

0 oj oj 

• • 

Oj O 

X 

«. • 
4 — 

X 

• • 

rvj x 

« 

4 

• • • 

— 04 

A — 

• 

>* 

■jT 7 

OJ 

— 0 

OJ 

— A 

4 

• 0 0 

OOO 

• • 

0 0 

A 

AAA 

• • • 

A O A 

• • 

A — 

X 

A n a 

O OJ A 

— no 

A — 


n — 

O 

OJ — 

4 ; 

oj A 4 

4 N f\J 

— O 

n 

4 — 

X 

A P 

P 

Oj X — 

ri p- 

p- 

X A 

A 

A O 

A 

4 P- 

— 

0 0 OJ 

A O A 

4 oj 

— 

X A — 

A Oj O 

A A 

p* 

— on 

A A 

X 

— A 

Oj 

— A 

A 

X — 

— 

to n 

fp 

— C A 

A 4 4 

4 A 

A 

A O' 

■VJ 

A O 

P 

P- A O 

X A 

0 

(VJ 0 

4 

0 X 

4 

4 A 


X — O' 

f p A 4 

X OJ 

— 

OOO 

XXX 

fp X 

fp 

D P> X 

fp P- 

A 

— 0 

O 

— n 

— 

Oj A 

A 

O 4 

p- 

*p A A 

AAA 

A A 

A 

A A 


P X 

X 

OO — 

p. p- 

p- 

P“ 

X 



O 

X 


OJ X OJ 

OJ OJ OJ 

OJ OJ 

OJ 

OJ — — 


— — 





OJ OJ 

OJ 

oj oj 

VJ 

OJ OJ 

OJ 

vj n 

• 

.n 

• • • 

n O' 04 

A X A 

O' A 

X 

* • 

A (M 

A 

— A 

OJ 

A A A 

• • • 

X .vj A 

X OJ 

X 

— X 

O 

— O' 


X O O' 

O A 0 

O A 

O 

0 A 0 

• • • 

O A fP 

• • 

fp X 

0 

P> — fp 

OJ X 

j 

X 0 

X 

n 0 

4 

JP fp. 

•OJ 

pp n 

4 ) 

A > A 

> r- 4 

O' X 

A 

X 0 

4 

— O 

O 

0 4 0 

A — 

p- 

p- .0 

> 

0 — « 

V 

4 VJ 

X 

VJ-VJ 4 

O — X 3 

A X 

VJ 

4 ip VJ 

|p oj A 

— O 

0 

\J D O 

OJ t 

VJ 

0 0 

— < 

0 0 

— 

0 p 

0 

vj n 

X 

f\J C C 

4 4 A 

4 X 

p 

X 0 


A O 

4 

4 0 0 

O X 

rvj 

— O' 

X 

O O' 

4 

4 4 


OJ — o- 

fp-A 4 

X OJ 

— 

OOO 

X X fp 

O fp 

p- 

XXX 

> X 


0 — 

0 

— oj 

O' 

— n 

A 

X -Oj 

p. 

P- A A 

AAA 

A A 

A 

A p 

P 

P X 

X 

O' O — 

X P- 

p- 

P- A 

X 

OJ 


X 


X OJ 

OJ OJ OJ 

OJ Oj 

OJ 

1 


— — 



— ' *■* 


OJ OJ 

OJ 

OJ OJ 

OJ 

OJ OJ 

(VJ 

•vj n 

• 

• * • 

O 4 n 

A — A 

A X 

O 

* • 

4 C 4 


4 A 


0 A 0 

X p- 

X 

• • 

p- p- 

0 

X X 

X 

X 4 

O 

0 • * 

X O A 

O A O 

0 0 

A 

A O A 

A O X 

A A 

-0 

— D X 

n n 

z 

A Oj 

0 

pr 

• 

c> 

4 0 

O 

OJ X 

0 

p — 

AAA 

0 P 

— 

Oj A 

4 

4 — 

'VJ 

4 X X 

O 4 

0 

X A 

X 

A 4 

O 

O O' 

X 

X 4 A 

DO JO 

A 4 

X 

4 X OJ 

p» X 0 

A X 

•n 

A P- X 

x — 

X 

p P- 

0 

O A 

A 

— X 

n 

A O 

p- 

"VJ X A 

4 A X 

A 4 

A 


-- 

A X 

A 

oj 01 p 

X 4 

X 

OJ X 

4 

— 0 

A 

A O' 


— O 

ip A 4 

X OJ 

— 

O O O' 

X X P- 

X fp 

p» 

X X fp 

x — 

A 

O O 

0 

Oj OJ 

>Oj 

-oj n 

4 

x n 

p 

p- A A 

AAA 

A A 

A 

A A 


P P 

X 

O' 0 — 

D p- 

" 

P- A 

X 

OJ — 




X OJ 
0 

OJ OJ OJ 

Oj Oj oj 

OJ — — 


— — 


— — — 

— .OJ 


X — 

Oj 

OJ OJ 

OJ 

OJ OJ 

:'J 

oj n 

n 

n a n 

'VJ 4 O 

• • 

A X 

(VJ 

X A 

•VJ 

— A 

O 

OOP- 

O X 

X 

• • 

O' 4 

A 

X A 

O 

X 0 

A 

0 • • 

0 A 

A O O 

O A 

0 

A A O 

•A A O 

O O 

0 

n 0 0 

•A A 

n 

.0 n 

fp 



— 0 

A 

A n 

OJ 

IA p- X 

O- A n 

p — 

A 


4 

O A 

X 

4 A O 

X 0 

0 

OJ OJ 

m 

P~ J 

OJ A P* 

— 

A P- 

O 4 O 

X A 

4 

A X X 

P- X A 

Oj 4 

A 

4 p 0 

X OJ 

Oj 

X OJ 


O A 

O 

O A 

> 

■vj M 

oj 

r ") O' A 

A 4 n 

A A 

X 

P O 


A O 

A 

OJ A A 

4 P» 

A 

— X 

A 

O O 

A 

4 A 


A — O' 

P- A A 

X OJ 

— 

OOO 

X X A 

X p- 

X 

XXX 

X p- 

X 

X 0 

O 



— n 

A 

0 — 

X 

r- A A 

AAA 

A A 

A 

A P 

P 

p p 

X 

OO — 

X P- 

P- 

p- p- 

X 

X — • 




— X Oj 

OJ Oj O; 

OJ OJ 

OJ 

OJ — — 

— — — 

— — « 

— 

— — — 

— 

— 

— Oj 

VJ 

Oj Oj 

•OJ 

OJ 01 

•OJ 

Oj n 










*** — 









A 






■ 


— 

~ • • 




" 




n 

CO X p 

Vj 4 n 

O' x 

A 

* • 

O P 

X 

4 X 

4 

4 4 X 

— X 

4 

0 — 

X 

OJ X 

A 

A r» 

X 

Oj • • 

® 0 0 

OOO 

O A 

c 

O A A 

OOO 

— 0 

A 

O P- A 

fp 0 

A 

A fp 

2 . 

X T 


0 fp 

O 

P~ A 

O' 

— X A 

AAA 

p p 

X 

A X O' 

A A 

X 

P- P 4 

(Vj 0 

O 

P* X 

— 

X OJ 

O 

A O X 

OJ X O' 

OJ A OJ 

O A 

A 

A O X 

X 4 A 

4 A 

I 

A 'A P- 

— OJ 

IX 

X 4 

A 

n n 

O 

n 0 

4 

'A Oj 

a- 

n x x 

A 4 4 

Oj 4 

A 

A — 

Oj 

4 P 

X 

— — X 

X X 

X 

0 — 

A 

A OJ A 

4 A 


OJ — O 

X A A 

X Oj 

— 

OOO 

X X fp 

P- P- 

f- 

X X P- 

0 (P 

O 

Oj 0 

O 

— OJ 


— n 

A 

p Oj 

•X 

p A A 

AAA 

A A 

A 

A p 

P 

P P 

X 

OO — 

X P- 

p 

A P> 

X 

OJ — 




r x oj 

OJ OJ OJ 

OJ OJ 

OJ 

OJ — — 

— — — 

— 

— 

— — — 

— — 

OJ 

OJ Oj 

OJ 

04 OJ 

OJ 

01 OJ 

O 

Oj n 










— — 





OJ 




>— 





















f*- <£> r- m in ® © 

*•> ~*0 4 4 4 

o(v\n 

f M — CM 


(/I i> H ^ O' O 

-< o^ ^ \ • 

ro ^ n -• 

cm — 


IT f~ — — 4 sO 
® tn X m n -. 
» -j n n 
CM —4 < 


in "<iv h i 

m x > cr ' 
r-» m m cm 
m — 


oomcoMflcoi-oin®n(voson^(NjO'Oin^^oinoi/i^^ninin-o^ru 5 (\j 

^ -o ^ m/in n f*~ 4 ocr'CMCT'O'cm— .04 im nj cm cm cm cm cm— * rM — <cm — cm— < o ocro_ 

— X — < O' — • r— in 4 •n m cm cm <m — cm — — ?\j — o o ooo ooo o o o ooo ooo oooo 

0^4 — — O OOOOOO OOOOOO OOO OOOOOO OOO OOO OOO OOOO 


OOOOOO OOO OOO OOOOOOOOOOOO OO OOOOOOOOO 
OOOOOO OOO OOO OOO OOO OOOOOO OOO OOOOOO OO 


OOOOOOOOO OOOO 
OOOOOOOOO OOO o 


O 4 O-O-a i N''O(\J«f(H)' 0 'O(M®f'-J(M*l>of 0 OM , Uo 0 'OO(>M/in( 0 -O 
o ao -* in n f- co -o m moo n«- to 1/1 o in 4 m — m cm cm cm <m — — — ru cm — o — oooo 
orv^onM/ 5 ^-JO'*)(VAiM-«-«(\j(\j-- >00000000 000000000 0000 

OO^OJ— OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOO OOOOOO OOOOOO OOO OOO OOO OOO OOO OOO OOOO 
OOOOOOOOOOOOOOO— — — —— —— —— —— —— — — —— — —— —— — — — 


ou •: rvj— 0000000 000000000000 ooo 000000 ooo 0000 

OOOOOO OOOOOO OOOOOOOOOOOO ooo ooo ooo ooo oooo 

0000000000000000000000000000000000000000 

oinmonjco n a* — n ^ ^ 0 in o co — x m x — x n m x — m ooo ^ n n mj 1 >0 m x o — ► 

oi^(VJNtn-«^o<-*i/)Dn 00® xo — — xnmcvj 4- -<-m cm cm — cm — — -too oooo 

o^a'-<.MXtn-f 4 ,-)M(Mh(\j-h-.!mm- 40 ooooooo 000000000 oooo 

o^4f\j— <0000000000000000000000 000000000 0000 
0*^0000 OOO OOO OOOOOO ooo OOO OOO OOO OOOOOO OOOO 

OOO OOO ooo ooo OOO ooo ooo OOO 000 00 O OOO OOO oooo 

0 w o (V) eo O' S' 4 m -* a in ® f- CO (\j T 4X404 ©in; 7 'o 040 xm— xcj'x m x o 0 

0 o x i"- o 4 o in co in in o«stMi-<nN^n^^ cm in — -*f\»©ru-«<u-*-«o oooo 

o®'Mmm®x4 mmm / Mf\j:M — — — cm— 000000000000000000000 
0 — inru-*© 00© 000 oooooooooooo 000 ooo 000000 oooo 

© — O O O O OOOOOO OOOOOOOOOOOO OOO OOOOOOOOO oooo 

OOOOOO OOO OOO OOOOOO OOOOOOOOO OOOOOOOOO oooo 


o 4 (Vi c 
O o O m : 
m o CM X r 
o cm in c 

O — O < 

m o o o < 


— 4 m 4 

CM X — CG 

O' x m cm 

•M — 


* — rg — . 

<M rt j> > 

> x m cm 
m — 


x o cm o in — c 

m — • • o * O' . 

— 0 0 os o ; 

im ofu o ' 

O O — O c 

o o O C 

• • in 

— • t — < 04 m 1 

m -» n . o o o • 

— < o o 0 > c 

X • o o (M X ' 

• — — O — O < 

CM O O O < 


) r- ® in o 
1 O' m cm 4 
XXX . o 
.0000 

• OOOO 

► oooo 

• o ® ® r>- 

I CO (7 4 

► x x m 4 

• oooo 

• oooo 

• oooo 

■ cm m in ® 

■ ® >• ® M 

I O' X 4 4 

1 © o o o 

• oooo 

► oooo 


O' o in 4 pw _ m nj 4 minmmxxr->;m— on x x m — cm r- 

4® in n cm ® 0 cm m hn m omim \ m cm — — cm -« -* cm cm — 

ncMCMCMCM— — cmcm— 00 000000 ooo 000000 

OOOOOOOOOOOOOOOOOO OOOOOOOOO 
OOO OOOOOO OOOOOOOOO OOO OOOOOO 
OOOOOOOOO OOOOOOOOOOOOOOOOOO 

mo -< nm n err- r\j s x 4 — x x n cm 4 tn x cm © 1 > © o 
4 cm — 00 O'O' tM-mxinmmm — — — cm cm — — cmcm-cm — 

mncMCM— — — — tM— 00000000 ooo 000000 
OOO OOOOO O OOO OOOOOO OOO OOOOOO 

OOO OOOOOO OOO OOO OOO OOO OOO OOO 

OOO OOOOOO OOO OOO OOO OOO OOOOOO 

•n-»® 4 nmo— noo4<Mxmr~:>nx''->x>oxnx 

V n X MX 7 > J>m 7 * 4 — X > \| :V .M — » M CM — • — — — « M — "U O 

mmcM-MCM — .— .cm — — — o n o o 00 o 000000 00 3 

OOO OOOOOO OOO OOO OOO OOO OOOOOO 

OOO OOOOOO OOOOOOOOO OOOOOOOOO 

OOOOOOOOOOOOOOOOOO OOOOOOOOO 


oooo 

OOOO 

oooo 

oooo 

oooo 

x 4 o m 
oooo 
oooo 
oooo 

OOOO 

oooo 

4 O — -VJ 

oooo 

OOOO 
OOOO 
O O O o 

oooo 



X) ^ 03 ) NW O 00 ®P-Xm— — C — 04 -OOC 7 ' 

© 4 x ^ n im ©— xxc‘"T)o— x n o n cm O — 

o r-^x nj oo/w\jX)(\i>Ji-pmmf\j,'\ji\jf\j 

4 — ocM^-m — — 00© 000000 

o r*- c — o o o o 000000 ooo 

on • OOOOOO OOOOOOOOO 

• «• • • • • <M O 

n — n- /i j -< - — oon— minr- — ox 40 nox 

c n <M m -c — inoocMnx — — xxmcMO — — cm 

c t 1 cy onmoccm^- , _n 4 mmc\jcM'Mm 

m — o oO'Xm— — ooo ooo ooo 

000000 000000 000 
m 000000 00© coo ooo 

• ••••• o 

•M — m 4 m — x • oNXin.n-.mMma’N xnnc 
MxiciMNm^ocu oinm4'> — omcuxm — ^ nj n 

run- cm m— 00 — ara-f\jT'in 4 mmmcMcMfM 

m — to z oina'm— — 000000000 

K OOOOOOOOOOOOOOO 

OOOOOO ooo ooo OOO 


xC 7 (7 oinnmoxr-xcMnnjn x 4 > m — o ' — -cm — 
o''- — .n( 7 'XX 4 X— cmcmcmcm— — — — — cm— oooo 

CM — < <M — 0 0X00 OOO OOO OOOOOO oooo 
OOO OOOOOOOOO ooo 0000000000 
OOOOOO OOOOOO OOOOOOOOO oooo 
OOOOOOOOOOOO OOOOOOOOOOOOO 

— O' 0 ® ® ® <m in 0 ® m n -* m m m m m cm x — o.m 

.7* — P*- > m ® <M f*- — CM — CM 1 c\i — — PVJ — — Al — OOOO 

— — CM — OO OOO OOO OOOOOOOOO oooo 
OOOOOOOOOOOO OOOOOOOOOOOOO 
OOO OOOOOOOOO ooo 0000000000 
OOOOOOOOOOOO OOOOOOOOO oooo 

— x — -cnjoiMmo cm cm p- ® — 4 in in O' — op- mom — 

o> ® o 40 inmmcMfMCM — — cm — — — rvjfM— ooomo 

— — — CMOOOOOOOO OOO OOOOOO 00002 
OOOOOOOOOOOO OOO OOOOOO OOOO — 
OOO OOOOOOOOO OOO OOOOOO OOOOi*. 
OOO OOO OOO OOO ooo OOOOOO OOOO — 

-101- 





APPENDIX IV 


SAMPLE OUTPUT LISTING 


- 102 - 


CONTROL NUMBERS 


t • lINIi 



O O o o 

Mann 

« N CD 4 
-« *. tV 

III I 
© o t- o 


X <n 
< tu 
UJ *- 

a © 

o a 

►- UJ 
O Z 
X UJ 

a 


x © © © © o 

• * » » * 

© o o o r> 


o o o © © 

O C C <0 o 

> © cr < — in 

UJ <o k - © m 

s - m in «c <o 

♦ « • « » 

O O O O o 



X 

3 
h a 
u. h 
- u 
r uj 
<n cl 
in 








in 


< 




u 

o 

© 

© 




a 

* 

o 











UJ 

u 

z 











►* 

UJ 

3 









n 


UJ 

o 

© 

o 



-J 

n 

tf 

II 




X 


UJ 

• 



UJ 





z 


< 

til 

a: 

o 

< 

O 

2 

, 




z 


a 

u 

V) 


UJ 

►» 

2 

o 

© 

eg 




< 

a 


a 


< 

M 


tV 




a 

3 

< 




X 

w 

w 


© 




o 



in 


U 

X 

X 

Z 

o 


X 

-I 

VI 

o 

n 

• 






o 


u 

< 


UJ 








o 



a 

o 

X 

z 

a 


J 

© 

© 

© 

• 



►* 

a 

3 

w 

D 


uj 




© 



o 

< 

40 

< 


X 

2 





w 

© 

Ul 

a 

in 

© 

► 

o 

2 





W 


0 

z 

< 


< 

a 

< 




tl 

a n ii 



it 



■ . 

in 

< 


UJ 









o 

n 


K 

tv 

V) 




a «k ' 


a 

o 

u 

< 


UJ 

in 


a 

4fl 


r> 

© in «-» 



tn 

X 


X 

u 



< 

2 



«- tv 


in 

-> 

< 

« 


X 

z 


a 

3 

a 

w 

WWW 

> 

a 

O 

X 


© 

3 


Q 

o 

a 

3 

z 

XXX 

UJ 

UJ 


►- 

2 

tv 

o 


►* 



O 



X 


V) 



# 

in 

< 


UJ 

< 

a 



\ 

UJ 

K 



rt 


tr 

UJ 

U 

X 

© 

r> 

© © © 

V) 

o 

UJ 

tn 

V* 


O 

v- 

Z 

2 

a 




J 

z 

tn 

2 

3 


X 

u 

o 

(U 


2 



UJ 

< 


a 

a 

It 

< 

UJ 


a 

U- 

3 



z 

a 

UJ 


z 


o 

0 

<n 

UJ 

o 

U. 

n 

II II II 

z 

UJ 

U 

►- 


u; 

2 

in 

j 

u. 


•.WWW «C 


Nl 

V) — 

-J to 

UJ 

2 _J 

2 < 


tn 


n ii n 
-• n n i 
XXX 


- II 


X - 

UJ _l 

02 «- 


o 

a uj 
< u 
o a 
2 3 
« O 

►- w 

«n 


UJ 

z o © © © o 
z ♦ • • * • 
< 00000 
X 


(U 

z © © © C 
2 


z d - mr- id 
Z m en c s K 
< n m m n r> 
X 


© r> in e- 

ro © ® m i 

-MI'- 

uj o in in : 

U X o 


- 103 - 




ZN65 385 0 0 0 0*0 1.11400 0.51000 

CO 60 386 0 88 94 0*0 1.33000 1.17000 

TH228 380 0 230 310 0.0 2.61500 0.0 


STANOARO SOURCE SPECTRA 


CE139 SOURCE 
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783. 
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330- 
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365. 
5*9. 

101*. 
1 330. 
059. 
790. 
033. 
782. 
767. 
557. 
3ft9. 
60 3. 
592. 
612. 
631 • 

706. 
37*9. 

241*0. 

8. 

- 2 . 

0* 
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785. 
70S. 
783. 
785. 
705. 
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785. 
833. 
763. 
865. 
066. 
7*5. 
*79. 
392. 
39*. 
353. 
365. 
399. 
568. 
1138. 
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7. -4. 

2. -7. 

o. n. 
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e. o. 
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0. 0. 
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1*6. 

167. 

1 76. 

183. 

1 87. 

196. 

96, 

1*8. 

139. 

121. 

131. 

145. 

1*7. 

16V. 

147. 

137. 

11*. 

157. 

103. 

1 46. 

142. 

115. 

109. 

126. 

80. 

1*9. 

9*. 

111. 

111. 

92. 

93. 

95. 

0 1. 

72. 

78. 

93. 

7 r. 

55. 

91 . 

59. 

1 1 3. 

69, 

57. 

96. 

82. 

*9. 

ioi. 

74. 

*6. 

06. 

54. 

04. 

10*. 

60. 

56. 

93. 

Si . 

41 . 

106. 

63. 

66. 

84. 

63. 

75. 

52. 

66. 

69. 

72. 

49. 

67. 

6*. 

99. 

05. 

93. 

55. 

32. 

7*. 

96. 

70. 

95. 

82. 

57. 

0*. 

71 . 

Af . 

71 . 

56. 

66. 

67. 

02. 

63. 

*7. 

53. 

too. 

75. 

73. 

1 "f • 

66. 

53. 

62. 

97. 

64. 

53. 

93. 

59. 

49. 

S9. 

60 . 

77. 

e?. 

90. 

61 • 

95. 

83. 

92. 

*9. 

62. 

55. 

99. 

94. 

105. 

42. 

73. 

64. 

62. 

72. 

5*. 

03, 

96. 

65. 

*2. 

61. 

70. 

04. 

86. 

58. 

93.’ 

91. 

7*. 

81 • 

74. 

•90. 

80. 

00. 

70. 

94. 

122. 

129. 

1 5*. 

315. 

906. 

1950. 

3950. 

6245. 

7493. 

127. 

*900. 

26 44 . 

10 90. 

359. 

97. 

39. 

6. 

*. 

21 • 

-19. 

-20. 

0. 

n. 

14. 

9. 

1 • 

17. 

M. 

1. 



STANDARD SOURCE SPECTRA 


swas source 


191 3. 

1913. 

1913. 

1913. 

1913. 

1913. 

1913. 

19 13. 

1913. 

1913. 

1913. 

1913 . 

1913. 

1913* 

1913. 

1913. 

1913. 

19 13. 

1913. 

1913. 

1913. 

1913. 

1 9 13* 

1913. 

1913. 

1913. 

1924. 

2034. 

1 888, 

1961 • 

1956. 

1063. 

1 045. 

1016, 

1920. 

191 1. 

I 014. 

18*0. 

1841. 

1067. 

1882. 

1813. 

17 02. 

1706, 

- 1745. 

1794, 

1 805. 

1 860. 

1741. 

1053. 

1855. 

1 703, 

1717. 

179*. 

1776. 

1671 • 

1713. 

1779. 

1017. 

1729. 

1 826. 

1819. 

1 601 . 

1 699, 

1656. 

1787. 

1 769. 

1679. 

1680. 

1810. 

1699. 

1 75s , 

1647. 

1727, 

1796. 

1691. 

1 729. 

1684. 

1679. 

1759. 

1 707. 

1020 . 

I7e2. 

1700. 

1704. 

1 59 B • 

1 790. . 

1 690. 

1019. 

1 822. 

1815. 

1007. 

1000 . 

1792. 

17Q5. 

1777. 

1773 , 

1762. 

1755. 

1 748. 

1740. 

17 IT, 

1725. 

1718, 

17|0. 

1703. 

1695. 

1688. 

1650. 

1636. 

165C. 

16*7. 

1635. 

1727. 

1727. 

1612. 

1 816. 

1698. . 

1773. 

1771. 

1 74 3. 

17 50. 

1 7 69, 

1 9 74. 

1 ft 66. 

1909. 

1933. 

2135. 

2246. 

2417, 

2750. 

2645. 

2679. 

2572. 

2479. 

2410. 

2268. 

23C6. 

2153. 

2072. 

2053. 

1 922. 

1091. 

1 059. 

1799. 

1856. 

1804. 

1670. 

1655, 

1534. 

I-SLO. 

1614. 

1796. 

1582. 

1 660 • 

1601. 

1617. 

1674. 

1651. 

1 567. 

1652. 

1540. 

1556. 

1515. 

1*25. 

1577. 

1502. 

1574. 

1642, 

1646, 

1 643. 

1 640, 

1540. 

1657, 

1 554 • 

1683. 

1 555. 

1519. 

1631 • 

1598. 

IS31. 

1604. 

1 558. 

1*93. 

1556. 

1563. 

1 605. 

1632. 

1520, 

1543. 

1 534. 

1511. 

1 i 33. 

15 70. 

(401. 

1463. 

t 567. 

1 522. 

1 494. 

1 7S3. 

1 847* 

17 59. 

1606. 

1561 . 

1553. 

1536. 

1519. 

1537. 

1563. 

1600. 

1 6*0. 

1 7*4. 

1609. 

1567. 

1555. 

1554. 

1 643. 

1636. 

1615. 

1 633. 

lo54. 

1719. 

1 58 1 . 

1619. 

1643. 

1697. 

1722. 

1 735. 

1710. 

1647. 

1745, 

1757. 

1738. 

1012. 

1 829. 

1750. 

1 868. 

1810. 

1810. 

1 05C • 

1 04ft* 

1958. 

1990. 

1693. 

1922. 

1943. 

1990 • 

1982. 

1936. 

1961 • 

1957. 

- 1972. 

19 20. 

1996. 

1956, 

189C. 

1810 . 

1812. 

1678. 

I5S6. 

1 369. 

1302. 

1 1 37. 

1068. 

1014. 

998. . 

93.1. 

89 3. 

024. 

030 . 

789 • 

702. 

819. 

799. 

0 12. 

734. 

74ft. 

660. 

720. 

694. 

606. 

639. 

603. . 

632. 

602. 

605. 

613. 

60 5. 

589. 

537. 

515. 

460. 

454. 

523. 

507. 

51 8. 

503. 

460. 

474. 

454. 

4 19. 

397. 

427, 

4 70. 

374, 

383. 

327. 

282. 

320. 

294. 

313. 

257. 

243. 

263. 

239. 

242. 

255. 

233. 

263, 

225. 

216. 

298. 

207. 

1 90. 

224. 

243. 

218. 

19*. 

214. 

200. 

195. 

197. 

2C8. 

1 75. 

198. 

183. 

216. 

216. 

172. 

195. 

154, 

205. 

203. 

1 79. 

162. 

221. 

1 84. 

170. 

193. 

211. 

187. 

172. 

181 • 

1 74. 

176. 

195, 

172. 

166, 

199. 

192. 

164. 

2 C*. 

198. 

1 66. 

184. 

207. 

193. 

169. 

170. 

168. 

2C3. 

210. 

1 78. 

227. 

196. 

2C0. 

224. 

217. 

214. 

239. 

266. 

296. 

327. 

341. 

52*. 

1737. 

7557. 

21759. 

31361. 

22583. 

7597. 

1 195. 

102. 

-2. 

13. 

-5. 

1. 

8. 

-5. 

1. 


STANDARD SOURCE SPECTRA 


CS137 SOURCE 


6150. 
6 I ftp. 
6150. 
60*0. 
5993. 
56H9. 
51 22. 
5553. 
♦ AdZ. 
5312. 
A 792. 
6950. 
51.92. 
A 693. 
3946. 
A6I 7. 
393a. 
A 1 64 . 
4059. 
4 154. 
A 102. 
A 3 32. 
A6A?. 
4993. 
54 36. 
5992. 
6457. 
451 A. 
2 2B0. 
2C37. 
157*. 
1625. 
70 d. 
551 . 
Afl.l. 
529. 
502. 
I22a* 
A3. 
1C. 


f 15*. 
M50. 
615* . 
6035. 
E9>2. 
5479. 
5575. 

53 96 . 

54 70. 
5205 , 
5 9 "• 1 . 
6598. 
4982. 
4 603. 
4679. 
4530. 
4 2ar. 
4 I OB. 
43PB. 
4 155. 
4 297. 
4326. 
4413. 
4977. 
5496. 
5972. 
6411. 
4 | 38. 
2 566. 
IDO*. 
1508. 

977. 

689. 

593. 

50. 

526. 

*99. 

3946 * 

16. 

16. 


6 1 SO . 
fil5f , 
« t 50. 
51 13. 
59" • • 
54 30. 
S776. 
5463. 
5336, 
51 75. 
6C26. 
6364 , 
4P98. 
4774. 
4714. 
4427. 
4265. 
4091 • 
40 75. 
4 106. 
4371 . 
44 50. 
4592. 
SO <57. 
54 31. 
59 39. 
6457. 
36 18. 
26 14. 
2002 . 
16 15. 
9 36. 
7 38. 
542. 
544. 
5 24. 
497, 
23224, 
20. 
12 . 


6150. 
6150. 
6150. 
5882. 
5059. 
5496. 
S6C 6. 
54 78. 
5247. 
5 1 4 3, 
6745, 
5996. 
48 18. 
4719. 
4779. 
4458. 
4292. 
4 177. 
41 39. 
4 1 15. 
4265. 
4426. 

4694. 
56 87. 
5571. 
60 53. 
6428. 
3438. 
2462. 
1957. 
1367. 
9*5. 
658. 
524. 
546. 
521. 
494. 
72927. 
19. 
18. 


6159. 
6 150. 
6 1 5? . 
5965. 
5734. 
5529. 
5631 . 
5369. 
5275. 
5208. 
7453. 
5997 . 
4764. 
4 6 80. 
459 9 . 
4429. 
4249. 
4*32. 
*035. 
* I 56 • 
4203. 
4 4C 2 . 
*701 . 
5301 . 
5650. 

tie 9 . 

6295. 

3225. 

2305. 

ieS3« 

1305. 

e76. 

655. 

523. 

545. 

Sift. 

*91. 

79962. 

19. 

If. 


61 50. 
61 50. 
6150. 
5911. 
5688. 
5635. 
5635. 
536*. 
5192. 
5269. 
7946. 
5561 • 
4762. 
4725. 
4666. 
4416. 
4092. 
4D5S. 
3968. 
*121 • 
*2 52. 
4506. 
481 8. 
5255. 
5695. 
6356. 
6239. 
30*2. 
2323. 
1938. 
1354. 
84 I . 
665. 
533. 
5*3. 
51 6. 
* 88 . 
28766. 

1 8. 

5. 


6159. 
61 SO. 
6 1 SO . 
590 1. 
5890. 
551 2 • 
SS24. 
5*3! . 
51 41. 
5262. 
8292. 
5*12 . 
*60 1 • 
4761 • 
4573. 
4266. 
4299. 
*159. 

40 10. 

41 50. 
*0 94. 
4529. 
4 8 34 . 
5226. 
5585. 
6C21 . 
6163. 
3G46. 
22 84. 
1 81 1 • 
I 399. 

8*7. 
567. 
552. 
5*0. 
51 3. 
* 86 . 
3392. 
I*. 
13. 


6150. 
6150. 
6| SO. 
59 19. 
5706. 
5506. 
5476. 
54 t 1 . 
5203. 
5456. 
7892. 
S3 29 . 
4652. 
4748. 
4654 • 
4421 . 
4069. 
4*44. 
4108. 
4 169. 
4293* 
4526. 
4860 • 
5201. 
5728. 
6182. 
5989. 
2990. 
2256. 
1761 . 
1315, 
707. 
573. 
523. 
53 7. 
510. 
403. 
167, 
20 . 
27. 


6150. 
6150. 
6 150. 
5086. 
5787. 
5434. 
5466. 
5328. 
5181 . 
550 9. 
7665. 
5232. 
4749 • 
4653. 
4438. 
4469, 
4 108. 
4129. 
4039, 
4 189. 
4189. 
*573. 
4877. 
5369. 
5744. 
6355. 
561 8 . 
2770. 
2233. 
1620. 
1 148. 
746. 
598. 
48*. 
534. 
50 7. 
406. 

19. 

20 . 
29. 


6150. 
.6150, 
6271. 
5946. 
5862. 
5496. 
5532. 
5342. 
5 » 48. 
551*. 
74 3*. 
5C*2. 
4682. 
*6*3. 
4493. 
430 3. 
4!2f . 
42 1C • 
*133. 
4254. 
44 14. 
4623. 
*994. 
53*1 • 
5751 • 
634 7. 
5337. 
2700. 
2190. 
1 696. 
1123. 
772. 
516. 
52«. 
532. 
505. 
500. 
3*. 
15. 
1 . 


- 105 - 


STANDARD SOURCE SPECTRA 


HNS* SOURCE 
3438. 3438. 

3438. 

34 38. 

3438. 

3438. 

3438. 

3438. 

3438, 

3436. 

3438. 

34 38. 

34 38. 

34 38. 

3438. 

343 0. 

3438. 

3436. 

3438, 

3438. 

3438. 

3436. 

34 38. 

3432. 

3500 . 

3464. 

'3256. 

3500. 

3425, 

34 34. 

3405. 

3424. 

3370. 

3388. 

3390. 

3530. 

3592. 

3634. 

3433. 

3391. 

3310. 

3328. 

33 38. 

3434, 

3277. 

3230. 

3145. 

3221. 

3295. 

32 54, 

3 278 . 

3268. 

3322. 

3093. 

3 317. 

3254. 

3C95. 

3221 , 

3140. 

3073. 

3179. 

3212. 

3104. 

3074. 

3 C 86 ■ 

3000 • 

2953. 

3083. 

3066. 

2947. 

2917. 

3C66. 

29 33. 

2873. 

2951 . 

2967. 

2963. 

2981 , 

2951. 

2857. 

2903. 

2997 . 

31 30. 

3006. 

3109. 

3253. 

3351. 

3783, 

4315. 

4658. 

«»5J. 

423f . 

4 tC2. 

3061 • 

3662, 

J57fl. 

J475. 

31 56. 

3193. 

2974, 

2769. 

26 92. 

2611. 

2665. 

261 2. 

2557. 

26 18. 

244 l. 

2442. 

2510 . 

2541. 

2494. 

24 32. 

25C7. 

2*16. 

2629. 

2533. 

2461. 

2486. 

2501 . 

251 5. 

2591 . 

2-25. 

2519. 

2565. 

2510. 

2457. 

2506. 

2487. 

2362. 

2317. 

2356. 

2331. 

2401. 

241 6. 

234 6. 

2 370. 

2228. 

2305. 

2305. 

2 169. 

2283. 

22 74. 

2342. 

2275. 

2272. 

2 1 94 . 

2125. 

22 12. 

2211. 

2161 • 

2234. 

2 1 16. 

2208. 

2C 4 3 » 

2204. 

2173. 

2114. 

2007. 

2129. 

2249. 

2237. 

2 15 2. 

2192. 

2095. 

2076. 

2043. 

2676. 

2111. 

2131 , 

22 53. 

2215. 

2C 21 . 

2162. 

2 164. 

2110. 

2194, 

2073. 

2116. 

2221 • 

2 152. 

2060. 

215S. 

2203. 

2122. 

2151. 

2 190. 

2149, 

2154. 

2171. 

2202. 

2259. 

2 1 4o. 

2111. 

21 S 5. 

1953. 

21 ? 9. 

2105. 

2117. 

2142. 

2133. 

2235. 

2 2 47 . 

2254. 

2195. 

2190. 

22 19. 

2224. 

2261. 

232C • 

2 241 . 

2257. 

2299. 

2313. 

7233. 

2322. 

2224. 

2307. 

2290. 

2 264, 

2258. 

2357. 

2379. 

2396. 

2 32''. 

2310. 

2311. 

2341. 

2428. 

2453. 

2374. 

2475. 

24 74. 

2403. 

2553. 

2534. 

2497. 

2625. 

2493. 

2556. 

2537. 

Zt 39. 

7675. 

266C* 

26 54. 

263 9. 

2774. 

2722. 

274J. 

2020. 

2755. 

2967. 

7e53. 

2925. 

2994. 

JO 12. 

3691. 

2971. 

3055. 

3155. 

3124. 

3?3l . 

3255. 

3294. 

3303. 

3302. 

3203. 

3452. 

3432. 

3502. 

3559. 

3469. 

3511. 

3619. 

3546. 

3775. 

3674. 

3710. 

3860. 

3821 . 

3 7 74. 

3877. 

J8 76. 

37 10. 

37 19. 

3573. 

3397. 

30 7 1. 

2546. 

2296. 

2530. 

1894. 

t 6 75. 

1 788. 

1 737, 

1638. 

1611. 

15 94. 

1 5) 6. 

1 522. 

1459. 

1 57 3. 

1 385. 

13 82. 

1 302. 

1291. 

1216. 

1231, 

1 1 85. 

1 166. 

1 154. 

1C 60. 

1 035. 

10 30. 

1014. 

963. 

9GI . 

913. 

784 . 

80S. 

736. 

690 . 

640. 

626. 

• 29. 

534. 

554. 

547. 

463. 

4 63. 

394. 

367. 

366. 

373. 

310. 

34G * 

304. 

295, 

292. 

252. 

276. 

319. 

253. 

297. 

288. 

249. 

252. 

24 0. 

264. 

2 50. 

286. 

256. 

2 7B • 

248. 

271. 

255. 

236. 

268. 

230. 

255. 

236. 

304. 

272. 

294. 

296. 

30 1 . 

300. 

368. 

353. 

302. 

414. 

524. 

855. 

4929. 

29064. 

46336. 

15927, 

1052. 

20. 

9. 

-1 . 

-2. 

9. 

-2. 

9. 

8 * 

1 . 

a. 

4 . 

7, 

1 1 • 


-2. 

9. 

6. 

6. 

6, 

-I. 

c . 


2N65 
1 751. 

SOURCE 

. l 751 • 

1751. 

standard source spectra 

17*1. 1751. 1751. 

1 751 . 

175 1. 

1 751 . 

l 751 . 

1 751. 

1751 • 

1 751. 

1751. 

1751 . 

1 751 • 

1751. - 

1751. 

1751. 

1701. 

1751 • 

1751 . 

17-1. 

17*1. 

1751 , 

1751. 

l 779. 

1913. 

1 867. 

1904, 

1730. 

1857 . 

1917. 

1 re7. 

1721. 

178ri. 

1751. 

1 730. 

1 703 . 

l 8 8(* . 

1340. 

1682. 

1 7 49. 

3747. 

1721 . 

164 0 . 

1666. 

17 35, 

1583. 

17^0, 

1628. 

1664. 

16 74. 

1657. 

164 1 . 

1 4 59. 

1576. 

1467. 

1636. 

1587. 

1750. 

1 66* a 

16 52. 

1565. 

1 534. 

1 554 , 

1 580. 

1551. 

1642. 

: *o<? . 

1 751. 

1 961 • 

2f 93. 

2243. 

2030. 

1939. 

1 943. 

1781. 

1705, 

1613. 

1535. 

14 79 . 

1 505. 

1536* 

1 144, 

1377. 

1286, 

1217. 

1112. 

12 72. 

1267. 

1244. 

1 ?43. 

1237. 

1 24*. 

1224. 

1315. 

1282. 

1273. 

1 3J4. 

1 276. 

1265. 

1 2 5a. 

1288. 

175 3 * 

12 60. 

1270. 

12C9, 

1 242. 

1 t»2. 

1265. 

• 1192. 

1165. 

1 1 70. 

ll»'. 

1 192. 

1 256. 

1160. 

1168. 

> Cal . 

1 159. 

1 106. 

1025. 

967. 

J7 5*. 

1030. 

1 Ct J, 

912. 

972. 

n-jo, 

973. 

978. 

928. 

920. 

949. , 

91 I . 

9 31. 

848, 

9 63. 


921. 

956. 

897. 

951. 

9 31. 

9t>9 . 

331 . 

881 . 

09 2. 

9f 6. 

375. 

922. 

882. 

384. 

888. 

923. 

858, 

9C 0. 

850. 

0 60. 

90 3. 

903 • 

9 15. 

836. 

873. 

91 7. 

O66 . 

852. 

057. 

051 • 

91 7. 

“59, 

8 66. 

B€J. 

628. 

1423. 

3 36.8, 

27C4. 

1065. 

0 46, 

857. 

935. 

e»8. 

899. 

894. 

838. 

8 80. 

99Q. 

554. 

871. 

658 • 

868. 

9 50. 

857. 

9 14. 

899. 

858. 

836. 

881. 

5*r . 

953. 

871 . 

«15. 

877. 

917. 

-9-44. 

942. 

80S. 

922. 

9S3. 

916. 

936. . 

P 5“ • 

934. 

9 15. 

925. 

884, 

974 . 

946. 

90 | . 

915. 

953. 

9 34. 

975. 

904. 

92 7. 

937, 

948. 

9 69. 

98*. 

933. 

945. 

956. 

9 fi A . 

972. 

10S0. 

959. 

10 16. 

992. 

10*9. 

996. 

1021 . 

14 15.- 

in;i • 

565 . 

1045. 

10.10, 

I C 3 1 • 

' 1039. 

I 050. 

1350, 

997. 

1 7 19. 

1044. 

1 0 77. 

1057. 

l C 30 . 

» 1 35. 

1C9 l , 


1 106. 

1146. 

1 1 34. 

1 1 50. 

1 l £2. 

1 1 1 J. 

1180. 

1168. 

1 193. 

1 2?7. 

1 178. 

12C0. 

1237. 

1236. 

12 7t, 

1295. 

1373, 

1298. 

1293. 

1341. 

133-5. 

147/6 • 

1 35 2. 

14 J7. 

I 362. 

1404 . 

1 399. 

1533. 

1 469. 

1472. 

1550. 

151 1 • 

1 5 14. 

1578. 

1 633. 

1667. 

I59t>. 

1679. 

1718. 

1694. 

1 753. 

1776. 

1974. 

1 857. 

1909. 

1863. 

1929, 

1858. 

1800. 


1 755. 

1794. 

15^2. 

1400. 

1 l 22. 

1018. 

949, 

«r 9. 

079. 

8 * ft. 

864. 

617. 

78 3. 

772. 

743. 

714. 

69 1. 

702. 

63rt* 

643. 

689. 

622. 

S 34. 

.585. 

567, 

509. 

SIS. 

407. 

432. 


396. 

177. 

353. 

311. 

2 12. 

280. 

228. 

250 . 

224. 

197. 

195. 

1 40 . 

IfS. 

162. 

1 17. 

129. 

133. 

1 36. 

105. 

125. 

1 1C. 

135. 

1 10. 

1 26. 

127. 

1 35. 

09. 

107. 

1 19. 


1 17. 

1 >5. 

1 22. 

128. 

168. 

129. 

147. 

122. 

t 54. 

1 66. 

1 66. 

23 4. 

4 14. 

3510* 

16691 . 

J 264 3. 

ir 

20. 

2. 

3. 

1. 

4 • 

2. 

3. 

0. 

— 6. 


1. 

7. 

1 • 


106 - 



STANDARD SOURCE SPECTRA 


C060 SOURCE 



1 2673. 

I26T3. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

12673. 

1 2673. 

J 2673. 

12673. 

12673. 

12673. 

1 2863. 

13206. 

130 36. 

12836. 

12577. 

1 2*ii J, 

1 2*66. 

1222ft. 

12179. 

120C9. 

1 199C • 

12069. 

12172. 

11710. 

1 1621 • 

i i3 *:». 

; 1 5 1 5 < 

11329. 

i ic«a. 

1 1C07. 

1083*. 

1 0603. 

106 

10*30. 

10491 . 

t ' 195. 

»C 259. 

1 C 0 * ft • 

9999. 

10227. 

10329. 

10202. 

106 . 5. 

1081 1 • 

10662. 

It74l. 

,372*. 

15301. 

1530 7. 

143*3. 

13292. 

12225. 

1 1'3‘>V. 

10606. 

irubfl. 

9775. 

1*6* • 

9056. 

37 70. 

8726, 

855*. 

0375. 

0<?6t>. 

8*69 . 

3236. 

62 l 3. 

3375. 

8 259. 

8215. 

8026. 

6068. 

8022. 

81*6. 

8099. 

8052. 

ftf 35. 

7957 . 

79 10. 

78 £ 3. 

7761. 

76C7. 

7*58. 

7**9. 

7*11. 

73SI • 

731 d. 

7353. 

7 270. 

7253. 

7126. 

701 9. 

6982. 

6936. 

6991. 

6979. 

6o dd. 

6976. 

68 l *. 

6699. 

6664. 

6826. 

6627. 

65*6. 

66* 1 . 

66**. 

6857. 

6683. 

6613. 

66? 2. 

6549. 

6567. 

6583. 

65Q5. 

65*6. 

6.4 12. 

65o2. 

6592. 

6*56. 

6*9 6. 

6560. 

6* t 6. 

63*3. 

6528. 

6*63. 

6*52. 

6*66, 

6*6*. 

f SSI. 

6*78. 

6*72. 

6508. 

6301 • 

6516. 

6564. 

6*98. 

6*67. 

6338. 

6355. 

65*6. 

6*22. 

6*62. 

6370. 

65S6. 

6*87. 

6*93. 

6279. 

6575. 

esc e. 

6*99. 

6*12. 

6374, 

6*PB. 

659C. 

6595. 

65*3. 

6*7 3. 

65(3. 

6473. 

6306. 

6500. 

6536. 

6621 • 

6675. 

66S0. 

652*. 

6586. 

6B62 • 

66 10. 

6758. 

£6 38. 

66**. 

6608 • 

67*2. 

6718, 

6639. 

6666 . 

6713. 

672*. 

6835. 

6 8**. 

be* 0. 

6872. 

60S0. 

69*9, 

70 65. 

7137. 

70*5. 

6959, 

7602. 

6971 • 

7056. 

7107. 

7 l 59 . 

71*1. 

703ft. 

7293. 

71*2. 

71*1. 

71*6. 

7 2ft 3, 

72 52. 

7187. 

7 * OC . 

74*4. 

757ft. 

7*6* . 

7601, 

7e**. 

761 1 • 

7552. 

7B07. 

7620. 

7687. 

7833. 

7857. 

7768, 

7955. 

7815. 

8006. 

RC78. 

61 69. 

3293. 

6503. 

8565. 

83*9. 

a jn*. 

8589. 

8621 • 

8*92. 

■77*. 

875C. 

0677. 

28 73. 

9000. 

9233. 

917*. 

92*0. 

92*0. 

9*06. 

9721 . 

9672. 

991 *• 

9633. 

98B2. 

10117. 

IC 174. 

1 ft 560 . 

10206. 

2 C6 *5. 

16600. 

1 0807. 

10967. 

11012. 

1122*. 

1 1 * 6P • 

113*3. 

1 1607 , 

I 1730. 

1 1 96S. 

1191*. 

12010. 

1 1767. . 

US 17. 

10BC9. 

9826. 

8821 • 

6*39. 

0306. 

ftO 68. 

7335. 

7858. 

7708. 

7868. 

7fl 7 5. 

7736. 

781 3 . 

7708. 

7**7. 

7812. 

▼ S71 . 

7615. 

750*. 

7*3*. 

7280. 

7*22. 

739*. 

7588. 

7 303 . 

7275. 

7C7*. 

7039. 

6*66. 

7057. 

7107. 

69C0. 

6979. 

7 1 29 • 

7267. 

7173. 

7235. 

72*2. 

7170. 

7399. 

7232. 

7353. 

7 181. 

73?*. 

6 6 57, 

5982. 

*95*. 

*373. 

*067. 

3926. 

3778. 

3 6 3*. 

3618. 

3536. 

3* 30. 

3393. 

3*62. 

3391. 

3507. 

4720. 

26371. 

748C0. 

22532. 

30 78 . 

2168. 

2<* 91. 

1951, 

1820. 

1698. 

1517, 

1*82. 

1 363. 

1228. 

10*5. 

ICO. 

913. 

890 . 

81 5. 

7*3. 

633. 

61 1. 

SB*. 

506. 

529. 

503. 

*69. 

*62. 

*1 *• 

4*6. 

*60. 

*35. 

*43. 

466. 

453. 

5C8. 

*41. 

*41 • 

*62. 

♦ 79. 

S30, 

506. 

*88. 

637. 

679. 

99*. 

3*29. 

30675. 

57738. 

I 13*7. 

501 . 

83. 

34. 

33. 

IS. 

3C. 

31 • 

1*. 

25. 

30. 

28. 

26. 

1« 




STANDARD SOURCE SPECTRA 


TH228 SOUPCE 




■'C 

‘it 


3163. 
2990 • 
2B?0. 
2660, 
2520. 
2390. 
2265. 
2150. 
2 > 60 • 
1995. 
1R35. 
1800. 
I 8*0. 
1 7 59. 
>7*1 . 
1 7SR. 
J 796. 
1859. 
1*5 7. 
1775. 
1917* 
1725. 
2C5fc. 
171*. 
160*. 

1 093. 
1993. 
2£ 7 J « 

2 163. 
2252. 
7 1*2. 
25*9. 
2757. 
3225. 
3922. 
1961 • 

9tJ J. 
32*. 
«t 73. 
31. 


3 1 6? a 
297S. 
279S. 
26*6. 
250C . 
2 33C • 
2255. 
2 l*#" • 
2055. 
i9es. 
1 9 3C . 
ie7s. 
1635. 
1659. 
1829. 
1 7 *C . 
18 50. 
1843. 
18 76, 
ISC 9. 
1965. 
I 725. 
1823. 
1723. 
1813. 
1902 • 
1992. 
2062. 
217 2. 
226 t . 
2351 • 
2596 . 
2925. 
3173. 
3865 . 
1851. 
877. 
237. 
85. 
19. 


ji*:. 

2955. 
2 7 6C . 
26 ?S , 
2 *9C • 
2360 • 
2 2 *f . 
21 35. 
20*5. 
196-?. 
1925. 
1875. 
1 8 30 • 
I 798. 
ie56. 
1735. 
1 769. 

i e * i - 

18 78. 

1 788. 
1863. 

2 I 13. 
1681 . 

17 32. 

18 22. 

19 11. 
2001 . 
28 91 . 
2181. 
2 2 70. 
2 360 . 
2 * 20 . 
2857. 
3358. 
*CC6. 
17*6. 

0 90* 
278. 
57. 
22 . 


3120. 
29*9. 
27 89. 
2615. 

?*ao. 

2350. 
2235. 
21 29. 
20 * 0 . 
1975. 
19 2«. 
1873. 

16 25. 
1757. 
I 9 1 7. 

17 98. 
1769. 
1627. 
1831 . 
1897. 
1922. 
I 9*9. 

1 721. 
17*1 . 
1831. 
1929. 
2010 . 

2 1 79. 
2 199. 
2279. 
2 3 69. 
2692. 
28?7. 
3233. 
392°. 
1631 • 

592. 
291 . 
II. 
19. 


3100. 
2722. 
2759. 
2 690. 
2*89 • 
23*0. 
2220 . 
21 IS. 
2035. 
1965. 
1915. 

1 ees. 

1 82C. 
1805. 
1766. 
185 1. 
1778, 
19 16. 
1 793. 
18 36. 
1 760. 
1 7 * 2 * 

1 6C5. 
1750. 
1 8 * 0 . 
1929. 
2019. 
2109. 
2199. 
2288, 
237fi, 

2 6 l C • 
2952. 
3* 31 • 
2921. 
166*. 

515. 

28*. 

Jfl. 

17. 


3060. 
2930. 
2735. 
2590. 
2**5. 
2323. 
2295. 
2 1 00 . 
2025. 
i960 * 
1905. 
1360. 
1 82C . 
18*1 . 
1 74*. 
1768. 
1859, 

1 7*8. 
1 b5*. 
1933. 
10 10 . 

1 729. 

I 6f*C . 
1759. 
16*9.' 
1938. 
2C2B. 

2 1 J .9 • 
2203. 

22 97. 
2367. 
2576. 
2338. 
3*2 J. 
J7J5. 
1561. 

392. 
291 • 
33. 

1 6. 


3067. 
2885. 
2720. 
2 5 75. 
2**0. 
2315. 
2195. 
2295. 
2 C 20 . 
1955. 

1906. 

1 855. 
1015. 
17 30. 
1 6P0. 
ipr.c. 

1731 . 
1861 . 
17190. 
I fl«3. 
I 79J. 
1 733. 
16“2. 
1 76-~. 
1 858. 

1 9 * T. 
2037. 
2127. 
2217. 

2 1.96. 
2396. 
26*6. 
2979. 
35 72. 
2885. 
1*57, 

361 . 
331. 
34. 
16. 


3G *0 • 
2865. 
‘ 27C 3 . 
25*.:-. 
2*25. 
2300. 
2180. 
2C 0 5. 

20 1 5. 
I960. 
1895. 
1850. 
1810. 
17 15. 
17 20. 
18C 5. 
» B27i 
1 853. 
|R:P. 
13 29. 
1710. 
1703. 
1705. 
177 7. 
I 867. 
1956. 
20 * 6 . 

21 36. 
2226. 
23 15. 
2*05. 
2656. 
29 39. 
36 76. 
2.31 1. 
1*05. 

3 39. 
5*1 . 
27. 
9. 


3C20. 
2 BSC . 
2 690. 
25*5. 
2 * 10 . 
2235. 
2. 1 75, 
2980. 
20C5. 
19*5. 
139C . 
1 0*5. 

tecs. 

1971 . 
1827. 
I 810. 
1 H52. 
1932. 
18**. 
1 85ft. 
169ft. 
1717. 
1772. 
1 786. 
1876. 

1 96S . 
2C55. 

2 I *5. 
2 2 35. 
232*. 
2* l*. 
2698. 
3C 5 6. 
3750. 
203 7. 
1216. 

297. 
23*5. 
4 5. 
ft. 


JCPC • 
2 P. 35. 
2675. 
253.* . 
2*00 • 
2280, 
2 1 6 r - , 
2(‘ 75* 
2CCC. 
I94C . 
t ftftS. 
1 B*C « 
l 80P. 
I95f . 
1 79*. 
1815. 
1 776, 
l ° 1 6. 
1751. 
1887. 
1 668. 
I 83*. 
1 70S. 
I 795. 
1885. 
197*. 
2C 6* . 
215*. 
22 **. 
2333. 
2*23. 
2737, 
3086. 
370* • 
1971 , 
l 1 59. 
280. 
18725. 
19. 
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INDEX STAxnAOD SOURCE PULSE-HEIGHT standard deviation area 

(CHANNELS! (CHANNELS) ( COUNTS/T ! ME ) 
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NORMALIZED CONTINUUM OF STANDARD SPECTRA 


CE139 SOURCE 


0.1660 NEW 


0 .A53AA57E- 
© .4S3**57£- 
C .453*4576- 
0 .4534457E- 
0 .4S344S7E'* 
0 .45344S7E- 

0*453**976- 

0 .453**576- 

0«4$34«57E- 

3.4534*576- 

0.4499003E- 

0.434 339 IE* 

0.4744347E- 

0.4969464£- 

9.49390576- 

0.4270SS7E- 

0.230 420*6- 

0.21 1C 744E- 

O.23 94460E- 

0.20378566- 

C .2291*346- 

0.2*975256- 

C.27952C96- 

© .3092 9976- 

C .3 390 58 ! E" 

0.36SR2F6E- 

0 . 39 Q 59 5 3 E ■ 

0.4293637E- 

0 . 459132 1 E* 

0.4563 IC46- 

0 .*2*709 gE- 

3.^5^48^4E■ 

0 .30492726- 

0.36O7J79H- 

3.32BC09OE- 

0.33405C46- 

0.36CC567E- 

0.3965342E- 

0 .42334316- 

0. J4 5726SE- 

0.0 

o.c 


4534457E-02 
45344 57 E — 02 
453 44 5 7E- 02 

4 534457 F— 0? 
45344576-T2 
*53**576-92 
4S34457E-02 
453*4 57F— 02 
433*457 E- 0? 
4534*57 E- 02 
*61 1749E-02 
*479 129F-02 
49* 169*6-02 
4A9543CE-02 
4 EO 2771 E — 02 
328C315E-62 
22532S4F-02 
23* 12916-02 
22*309.16-02 

22964 13E-02 
21 77353E— 02 
?SS7t 63E-C2 
2 65 4 74 7E— 02 
3 1 52* 31 F— 02 
3*50 1 196-52 
37*7 8036— *32 
*045*866-02 
4343 1 74F.-02 
5^071896-02 
4475277F-02 
4C 1 1 2266-62 
238<437E — ?2 
31655E9F-02 
331627*6- 52 
32C79836-02 
3342296F-7? 
36<*603*E-02 
37459E2F-02 
4 35569 1 E- 02 
1S61723E-C2 


0.45344576 
0.4534*576 
0 .*5344576 
0.4S34457E 
0 .45344576 
0.4534457E 
0.4534*576 
0 .45344936 
9 .45344576 
0 .45344576 
0.4591 342E 
9.49915166 
0 .49529936 
0.5071320E 
0 .426979*6 
0.2822*816 
0 « 22686 886 
0 .23955566 
C.2239457E 
0. 195E4726 
0.2368727E 
3 .26166006 
0.29142946 
O .32119696 
0 .3S29657E 
0.36C73416 
C .4105C24E 
O .44C27126- 
0.4 859 1 2 36- 
0.451*9665 
it .37658176 
0.3517! 72E 
0.3 3 336 3a£ 
0 .33928306 
0.33P49AIE 
0.3573753c 
0 .37463616 
0.39108136 
0.44670146 
0.0 
0.0 
O.o 


•02 0 
-02 0 
-02 O 
-0 2 0 
-0 2 O 
-02 0 
-02 r 
-02 0 
-02 0 
-0 2 0 
-02 0 
-0 2 0 
-02 0 
-02 0 
-02 O 
-02 0 
-02 t> 
-02 9 
-02 1 
-02 0 
-0 2 5 
-02 O 
-02 0 
-C2 O 
-C 2 0 
-«> ) 
•C 2 3 
•0 2 0 
•0 2 3 
•0 2 0 
•02 0 
-0 2 7 
02 0 
•02 O 
C 2 0 
02 0 
•C 2 0 
>02 O 
0 2 0 


453**576- 
453**576- 
453**576- 
4534453E- 
4534*576- 
*534*576- 
4534457E- 
4534457E- 
4534457E- 
4534457E- 
*5*1 1S5E- 
47786306- 
4931588E- 
*961 68*E- 
*2521 77E- 
2687569E- 
22020236- 
209t*25E- 
2094 791 E - 
205 J202 E- 
2521 J51E- 
2676 | 34F- 
297J822E- 
3271 506E- 
35691 94 E- 
38668786- 
4 1645626* 
*4622506- 
4 SC 45246- 
*2*36616- 
36245216* 
331 97706* 
3 14249BE- 
3198631 E- 
335340CE* 
3541 933E* 
35*5*616- 
4 79*0 126* 
471901 56- 


45344576-02 
4534457F-02 
4 5 34 4576 -02 
453445TE-02 
453**576-02 
45344576-02 
4S34457E-C2 
4534457E-02 
453*4576-02 
45** 1 95E-C 2 
4556350E-02 
*6892616-02 
50366896-02 
4603*726-02 
398*4 ICE-92 
254*6896-02 
2259242E-02 
1 942754E-02 
1 93 5 7C 06— 02 
2196C50E-02 
2506502E-0 2 
2735672E-02 
30333606-02 
3331044E-02 
3628728E-02 
3926*1 5F -«? 
42240996-02 
452 178 3£- n 2 
*692 1 74E-02 
4 384689E-02 
376805 2E -02 
317J5I 36-0 2 
33S9SGSE-02 
3262210E-0? 
331 1 892E-C2 
34*56*06-02 
362C693E-02 
4127506E-02 
* 4 92 67 3E-0 2 


INTEGRAL » 

*>naroF pact ion * 


0.751 IS 05E 10 
0.57I05J2F on 


NORMALIZED continuum of 
MG2C3 SOURCE ENERGY= 


STANDARD SPECTRA 
0.2796 MEW 


3.1*1 17606-0 1 
3.14117636-01 
7. 14*17556-01 
0.14117556-1 l 
0. 1*1 175SE-0 1 
3.1*1 17556-C I 
3.141 1755E-01 
3.1*11 7656-91 

0 .I4I1755F-6 1 

0.14117556-01 
3.1* 1 1 755F.-C 1 
0.1* 1 17556-C 1 
6.1*1 1T55E-C1 
•3.14 1 1 7 556- Cl 
C .1 1667276 -: 1 
9 • 1 576668E-0 1 
C .16877426-3 1 
C .1 6 1 872*6-0 1 
0 .17834916-91 
9 . 24 SO 30 1 6- C I 
0. 24 9 9 2 9 26 - ? I 
: . I5I74B9E-C l 
3.1 I * 494 5F-0 1 
9. 9* 7 4263E - r 2 

0.95o333*E-C2 

G .79 529666- ** 2 
0.5796034F -: ? 

3 . 39 63232E-02 
0.351568 36- C 2 
G • 50 8 84 56E-C 2 
3.30530736-7 2 
3.*1 38422E-0? 
o.4r72iC4E-:-2 
3. *2509476-02 
9.35583 Cl £- C 2 
V. *1 3*01 *6-02 
0.46*66386-02 
C.43J7683 £— C 2 
0.43756696-92 
3 .6 2f 75596-92 

c.o 

INTEGRAL « 

PHOTOE'RACT ION a 


.C • 1*1 176CF-01 
0.1411 7606-01 
•9.1*11 7*5 6-01 
0.1*1 1 7 556— C 1 
0. 141 1 7556-01 
3.141 I 7556- 0 1 
O. 141 1755E-01 
0.1*1 I 755E-01 
0. 141 17556-01 
3. 141 1 755E-01 
3. 141 1 7 55 c- Cl 
0. 141 175S6-OI 
.0. 1*1 17556-71 
3.1*1 1 *556- 01 
•7.138 811 3 E—O I 
o.1 3910 l 16-01 
0. 1*791 16E-C l 
0. 103 10 566— O 1 
C • 1MC4C2E— C 1 
7.2*357236-91 
C . 237*9666-01 
0. 1*77 1 2 96-0 I 
C. 108*5 5 3£ — 01 
0.9579S29F-02 
.7.691 52 6* E- 02 
9.663961 IE-02 
0.6061 2606—02 
0. *3133386-02 
C .41926356-02 
? . 1230 12 56-02 
C . 3* 7 3C- 58 6- 02 
C .*50* 391 E-02 
0. 3“^«C95E-02 
0. 25893316-*? 
0.303511 76-02 
v. 392Z1U 16-02 
0.4* 10617E— 92 
0. 2 76 I 30 36- C 2 
O. *:o 1908F-O2 
0.5*1 80226-02 

0.0 

9.0 


O. 1*117606-01 
3. 141 1760E-C1 
0.1*117*56-01 
C. 14117556-01 
0.141 17556-31 
0.14117556-01 
0.1*1 17556-01 
C.I41 1 7556-91 
0.141 17556-31 
0.141 17556-01 
0. 141 17556-31 
0.1*1 17566-31 
0.1*1 1 7 556 — 'M 
9.1*1 17556-01 
0. 1469972E-31 
" • 1 3296996-01 
C. 1529202E-01 
0 .1 7448*36 -3 I 
9 • 16 I3S346-C 1 
9 . 2558 7 37*—7 1 
r .21 3*32fc6-C 1 
C. 1323C59E-0 1 

.7. 10*0 32 16-3 1 
9.1 .705031 6—0 1 
9.72?75ei£-c> 
C.684M 5 >6-02 
C. 5378857 E-P2 
0.42055966-92 
0 . *0 656486 — C 2 
0.37399596-92 
C .31 641276-02 
0.25237796-02 
C. 3931*91 6 — 02 

0.44575285-02 

0.3661SC 96 - 3 2 
O . *5475706— C 2 
0.31 9953*6-02 
0.3503 3936— C .? 
C .43045626-02 
0.45234826 -92 
3.0 
0.0 


0.2 12 36 2S6 r> 
0.31 96 2816 00 


v. 14U76C6-J1 
3. 1*11 7506-0 1 
0.1*11 7556-01 
0. 1*1 1 7556-31 
9. 1*1 l 7556-0 1 
9. 1*1X7556-31 
0. 141 l 755E-01 
0. 1*1 1 755E-GI 
0. 14117556-71 
3.1411 7556-91 
9. 1*1 t 7S56-01 

0. 141 1 7556-71 
•1. 1*1 1 7556-01 

1. 1*1 17556-01 
7. l*f. 1*026-0 1 
7. I 37 7 0646 — 0 1 


0.1 4t 1767E-C 1 
0.1*1 17556-9 1 
0. 1*1 17556-01 
0.1*1 1755E-9 l 
0.1*117556-01 
0.1*1 I755E-01 
0.1*11 75SF-M 
0. I * I I 7556-C I 
0.1*117556-71 
0. I *1 1 7 55F-9 1 
0.1*1 17S5E-71 
0. lil 1 755F-r 1 
0.1*1 1TS56-1 1 
0. 154731 2E — *“• l 
0. 1*7312 IF-r 1 
0. 155J460F-7 1 


7. 1335C 926—01 0.15922976-51 
7.17231626-01 0 . I 55 7 2 O 1 E -0 1 
7.18320116-71 0.19973276-01 
3. 2477425E-01 0.22599056-11 
5.23C53446- J1 C • I 64f S63E -0 l 
5. 11271 76E- ) I 9. 1 9 935S*F -C 1 
)• 1 1 1321 66-91 C. 1 I 'B92CE-C I 
>. e256rtl2E-02 0.9 9 29*0 7E — 92 
7.65262J5E-72 0. 752 1 64 *F -72 
1. 7C51 524E-02 0.618C461F.-C2 
1. 51 719926-12 0.*531473E-72 
3.75*60816-72 C • * 6 3 3 2 9 76 >9 2 
3. 30872736-92 0 • 358S3R5F -3 2 
1 .32760 386- »2 3. 3 7 332926-0 2 
7. 3559354E -02 0.390 340 36-02 
9. 391261 7E-32 0.422709*6-02 
3. 2229220E-32 0 • 3* 57 9056 -0 2 
9.42725736-02 0 • 3 4 0 * 6366-0 2 
3. 27635376-32 0. 30 9 5*24 E -C 2 
3.38538186-02 0 . 384 ft 77 0 F -3 2 
0.32936996-02 0 . 326295CE -*■ 2 
9. *3*33836-02 0. 308896 TF-C 2 
O. 4265793E-72 <3 • * 4 97 8 2 46 -0 2 


0 . 9 


0.0 


o.e 

0.0 
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NORMAL! ZED CONTINUUM OF STANOARO SPECTRA 
SR8S SOURCE ENERGY* p.5i*0 ME V 


0.38S9347E-01 
C- • 386929 76- 01 
0 .38492476-91 
0.38291986-0 l 

©. 3009 14 BE -ft » 
0.3789099E-C 1 
0.37690496-01 
0 .37469996-0 l 
0.3728949E-0I 
0.37088996-0 1 
3.3658 8506-0 
0 • 3668 8006-01 
3. 36 503306-01 
3.36242C6E-01 
0.35960626-0 1 
0.3571958F-01 
3 .3S8J2 20F-9 1 
0 .34S246SE-5 I 
0. 34864 25F-31 
C..3465300E-P 1 
0. 1293C-75F-01 

O. 33586796-31 
(>•34212! 66-01 
9 •36*0398£— 0 1 
0 « 39 63S14E-0 t 
3.41969066-* l 

P. 4298SQ0e-rn 
0.2281 e58£-01 
9. 17632166-9! 
0.1 35O638E-01 
0. 1C 7821 6E-9I 
ft. 973371 8E-32 
0.SS336846-32 
0.44659346-02 
G.44Q8662E-92 
0.4 395869E-02 
0.3BR2336E-O 2 
r>.AlC?149F-*?2 
(..*59*5386- 02 
3, 69 30 74 66-0 2 
0.0 

0.0 


0. 30853376-01 
0. 39652676-01 
0. 3845238F-01 
o. 3«2*sie«e-oi 
0.3805138E-C1 
0.37fl5088E-0t 
9 .3 7650 396-0 I 
0 • 374 A9B9e-01 
0. 372 *9396-01 
0.37T4«H9g-«l 
o. 3684e4f?e-ot 
0. 36647906-01 
0.3645105E-CI 
0.361 89 8 1 £— 0 I 
ft.3£92857F-Cl 
0.35ftft?33E-f l 
0. 354 71 1 9E-01 
0* 35SO«2SF-Ol 
0. 3*60 1S66-01 
0» 3449449E-01 
0.331 O71OE-01 
0.335 U896-ftl 
0.3579772E-9I 
o.3777«i ae-ci 
0.40181 ROE- 01 
0.4318740 f— 0 1 
0.4C32030E-01 
0.212O4 7JF-0I 
4, 164 J123£-*l 
0.1 32 3956E- 9 I 
4,1 12*>««>0F~''l 
0. e396957E-02 
O.S 34 92O4F-02 
0. 471 42C2E-02 
0.4386171 E» 02 
0. 381 1933E-92 
9. 3e5O25S6-02 
0. 4 15*8 31 E-02 
0. 443 83636- 9 2 
O. 7179R425-02 
O.C 

o.c 


0.3ft81327E-0i 
3. 386127 BE -01 
0. 1841 228E-01 
0.3821 178E-01 
©. 30911286-01 
0.3781978E-01 
o.i/eir^^e-oi 
0 .37*99796-01 
0.3720929E-01 
3.3700880E-01 
0. 3660 8 JOE-91 
0 .3A6078OE-01 
0.3639R81E-C1 
0.36137566-01 
0, 35676 32 E — 01 
i> . 356 I S086 —0 1 
O. 3S07688E-C1 
0. 35979 7*6-01 
0.34 20 3846-01 
0.33638956-01 
3.J810519E-OI 
0,34 955J»1F-0I 
f-. 35570 36E -Ol 
r.369l 438E-0I 
0.39849 1 7E-CI 

0.4? 74 71 lE-Gl 

0.3790C28E -0 l 
0.1 8955 71 6 —01 
0. IS409 73F-<*1 
0.V323SS1E-C1 
0. IC50599E-01 
0 .68737B6E-02 
0,53862076-02 
0.4B97O 126-02 
9 ,*3666336 -02 
3.4 383568E — 0 2 
0.40 409 J8F.-92 
ft. 4331 S69E-02 
0.* 330*6*6-92 
0.1 389029E-O1 
0.0 
0.0 


0.387T317E-01 
O. 3857268E —0 1 
0. 3837218E-01 
3. 381 7108E-91 
0.3797U8E-01 
0, 3777068E-0 1 
0.3757019E-01 
0. 37369&9E-01 
0.371 69 1 9E -0 1 
3. 36968706-01 
O. 36 7682 0£ -31 
0. 3666770E-01 
7. 3634656E-01 
0. 3609532E-01 
1.3582407E-O1 
O. 3600939E-01 
0. 3415861 E-Ol 
0. 3502788E-01 
9.34*27926-01 
0.3327809E-01 
0. 381 4721 F-01 
9.36974126-01 
3. 36745506-01 
0. 381 1 058E-01 
3. 4105933E-0 1 
O, 42873656-01 
0 .'3 1 85 822 E— 3 1 
9. 1 7785656-0 l 
0. 148l0adE-31 
0. 1 20964 tE — 3 1 
O. 101 44896-91 
9. 66894436-02 
9. 5 390 659 E- 02 
9. 44971 33E-02 
O. 4262045E-02 
9. 39141 34E-02 
7. 38181606-02 
9. 3912088E-92 
3.431 22 1 IE-02 
3.0 
0.0 
C.3 


0.3BT3307E-01 
0.08532576-01 
0.3833208E-0 | 
0.3813 158C-3 l 
0. 3793 1CBE-C 1 
9.37 7JO596-0 1 
0. 3753009E-31 
0.373 29596—0 1 
0.371 2909F-01 
0.3692860E-01 
0.36 728 10F.-C1 
0. 3655555E— 0 I 
0. 36294 3 1 E — 0 1 
0. 3603307E— f 1 
0.35771836-01 
0. 35873746-01 
0*33642556-3 1 
0. 3545552E-01 
0. 33398926-0 1 
0.334.7594E-01 
0. 345304 1F-01 
0.3454883E-01 
0.350C909E-C 1 
0. 3R67370E-0 1 
0. 4290782E-01 
0.4269255E-01 
0.2667 1 1 6F-0 1 
0. 1741 20 1 E-? 1 
0. I J6C623E-3I 
O. 106051 7F-0 t 
O. 8941 72 96— f- 2 
0.63658C2E— ?2 
0.474 182 IF -C 2 
0. 43B4633E-02 
0.394 1 l 3 IE-9 2 
0. 438C479F-02 
C . 4 l 3 1 8546—02 
0.37308776-02 
0. 491 77866-02 
0.0 
0.0 
o.r> 


INTEGRAL * 0.54976906 9l 

PHOT OF R ACT ION = 0. 15390 29F CO 


NORMALIZED CONTINUUM OF STAND AMD SPECTRA 
CS137 SOURCE ENERGYs P.CM6 ME V 


0.53383846-:, 1 
0.63964236-31 
3.52244566-31 
0*51424926-31 
0.60 6C5276-31 
T #49785C»4£-f I 
C *48965996— '3 l 
3.48146356 —0 1 
0.4 7J267IE-7 1 
J.4653 7C6F.-2 1 
0.45803646-3 1 
C. 4*664726-01 
C .4 3v258 1 £ - .3 I 
0.4 2 96 6 89 E — ~ 1 
0.4 22 11 ©96—0 1 
C *4t 368CSF-r I 
0 .4*627 1 46-r i 
*1*37 36 3946— : l 

0 .3712B8BE-'' l 
0.37*28B1E-' , 1 

0 a .1676.1 226 -T 1 
0 . 37*H! 2 3E— *>1 
0. 377ft 9C7E- 3l 
0 . 4 1 ftC 2 7 3 E — *3 1 
t'-.43S2871E-^l 
0 .46 638216-01 
0.55 774 « 56- 01 
0.559*9366-31 

.574 47966- ' l 

1 .3194154E-M 
3.23164326- 31 
-.17960196- 1 

.l«.18b72E- ' 

V .939P4B8E — f-2 
J. 66934 706-32 
J.49o929ftE-*2 
■3.45190836-32 
3 .48 103716-^2 
•J.43F35 33E- 32 
3.435S032E-C2 

6.0 

integral = 

PHOTOFRACTION = 


C • 53719926-C1 
•3. 52900 2 7F- 0 1 
0.520 80ft 36-31 
4. 51263996-31 
0.50441 J5E-C1 
7 . 4962 1 7C 6-4 l 
0.48832066-41 
0. 47T8242E-C1 
4. 4 71 627 86-01 
3.46 3431 4F-C1 
C. 45615866- Cl 

O. 44576945-41 

o. 4 3738C36- '1 
4251698£-r 1 
r • 421 6 29 4 E--:i 
r. 4238972F-:i 
. .•»o.H93ftfiE-':i 
3. 3 “3 A 6 see— il 
r., 3 h 912695-0| 
0.3ft35261E-P I 
0.3 72 3 «9 ' E— C 1 
C.3 Tf,255S«=-f 1 
3. 38699625-01 
C. 4 1C 3730F-0! 
9. A 358 7086—01 

o , «6%9 , ;r7F-c' i 
3. 50 5.68 J?£~ 4 1 
4 .S5548466-C1 
4 .5 585S45E-41 

-?• 2853O05E-''l 
C . 2 130249E-01 
0.174 iqftfeF-C-t 
C. 13 >4 32 * F->'1 
•J. 85C 5*256.62 
0. 6 34 3C 3 75- "2 
" . * l < 308 1 £-<*2 

p . . *■> 375*4 = -''2 
C. 4 7ft49«i66—'’2 
? • 4538 1 375-02 
T.409 J3 p c -62 
0.0 

0.0 

©•7J 444796 
0. I 227875F 


0.53F5S99E-91 
0.52736 35E— C 1 
'■*.51 91*7 )F.-r i 
0.51 09 7066 -".1 
C.5027742E-M 

3 . * 0457 78E -'’l 

(».4eC3814E-0 I 
0.4701 849E —-4 l 
0 .4ft990e5£- p 1 
0.46 1 79216-01 
<> *4542 89 76 — ^ 1 
0.444891 *6-0 1 
3.4355C24F — '“'t 
•).4l6«ft 75C-M 
3.4 25S8 32E-01 
0.4J5S4^JF->| 
0. JO 73'' 606- A I 
G.3F2775JE-CI 

C. 37C.O02IE-C1 
O.3ft0ie«2E-r 1 
0.3 70 S5(«4F. - 4 1 
0.38443746-51 

D. 38047356-''! 

O , 4 1 279756-01 
0 *447 1ft 7JE— Wl 
0.4dOft4?J5-01 
0.51 *27266 - ' I 
O.SftOflSl IE-OI 
C-.S399 5 4CE-01 
0.2ft71'>876-r 1 
0.2C ft 7 1016-01 
C * l oH 0 ft' 1 01 
ft • I 2 31TP-5 - 1 
ft. 7963 ! 2';» : - • - '2 
0 .ftC 65*7 ** r -0 2 
•i .4HC S »4 ! f -02 
0. 45S94. •*? 

f * 4 7 .• 

8 .44S7 : >3-^-‘' •» 
.1.17 15'»3 
:>.o 
0.0 


ro 


C.5339206E-31 
0.5257242E-01 
>.* 17S277E-v)l 
0.5093313E-31 
0.50113496-31 
0. 4 92 9J85E— 0 1 
0* 4047*21 £—0 1 
O. 4765457E-01 
5. 46834926-9 l 
0. 4ftf 1528E— 3 l 
'•.452 4029F - 31 
0.44301376-01 
0. 4 3362466 -31 
ft. 42269416-01 
5. *2 26U63E — J 1 
©•4132504F-J1 
C. 3892*576-01 
0.3762J79E-01 
5 . 36408256— J 1 
O, 361 1> 2456 -31 
0. 3709 7055 — 3 1 
38382196-01 
G. 3979586F- JI 
0. 4C69093E-0 1 
5.45.1 »25t- >1 
f . *90491 It -0 l 
*.53083956-3 1 
C. 5741690F.-3 l 
«. *5797936-31 
^•251 47756-31 
0. 201o38 3F->3 1 
0. 158490. ..-0 1 
f . 1 18298SE-91 
0. 757J531C -32 
.0. 579339?*-32 
C.4726V58E-32 
C. 49027206-32 
1..46 74252E-02 
r .444S776E-02 


0.532281 36 -C 1 
0.5240949F-: 1 
O. SI 50 BB 46— ft 1 
0.507ft9?CE-C 1 
3.40949566-01 
0.4912992E-0 1 
3.4831028E-0 1 
0.4749O63E-01 
0.46670996-01 
3.4599 I426-C 1 
C. 450525 IE-0 1 
0.441 1 359F-0 I 
0. 43174686-41 
3. 419164 3E-: l 
3.39493C76-0 1 
0. 40 1C 22 46 -f 1 
0 « 39 329 796-0 I 
3. 3ft 95 S5 1 E— 0 l 
3. 36749586-0 1 
0. 363 7 94 36—0 I 
0. 371094SE-CI 
0.377993 5E — 0 1 
0. 3986 7676—3 1 
0.4 25ft 93 IE— 0 l 
O* 4566057E-M 
0.491 54736-01 
O. 53504ft26-0 I 
3* 57766826-0 l 
0. 397B160E-0 1 
0.2226 C07F—C l 
0. 1 9220666-3 1 
M . 1 49 1 850F-01 
3. 1 Oftf.rr 1E-3 1 
0,69?O6* 3 F - 2 
f « 51446C? -■-■‘2 
0. 494ftft05E-O2 
0. *8565986-02 
0. *6288826-02 
0.44334C6F-32 
0.4 
O.C 

0.0 
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NORMAL. I ZED CONTINUUM OF STANDARD SPECTRA 


NN54 SOURCE FNFRGTo 0.6 350 MET 


0.71466396-01 
o.697?aaoe-ei 
C.6a09l27F-Cl 
0 .66403696-0 1 
0. 6* 716 I OF -P I 
& .630 28516-01 
0.61 3*1 CO 6-0 I 
0.59653* 3E-9 I 
0.57965B6E-01 
0.5618762E-O1 
0.5396*826-01 
0.S2162P5E-P 1 
0.4999CI3F.-0 1 
0.50 3720 9E-0 1 
9.47004B9E-01 
0 .45*36836-01 
0.436 7*51 E-C 1 
0 .A466891E-91 
0.4 3962756-01 
0.435551 0E-01 
0.4 31 59986-0 1 
6.42264736-01 
0.44689646-0 I 
0.45443536-01 
0.46371416-01 
0.532251 6E-01 
0.53396556- 01 
0. 59881506-01 
0.6581 3066-f 1 
0.71429556-0 1 
0.75331 57 E-0 1 
0.36926b8£-0 1 
0.20797036-01 
0.21676266-0 l 
0.14 40 0726-01 
0.83349986-02 
0 .53C2200E-O2 
9.51 194436-02 
C .40804 196-32 
0 .71507846-02 
0.0 
O.? 

INTEGRAL «= 

PHOTOFRACTION e 


O. 7U 23856-91 

P. 6944 | 326-01 
0. 6775 37 36— C 1 

0 .eft 066 l 5 F.-Ci 

0.64,178626-6 I 
0.62691 036-01 
0.6100 340E-O1 
0.59315926-01 
0 . 57628356-01 
0 .*557 43046-01 
0 .53520276-01 
0.51 130566-91 
0. 51 49357E-01 
0. 504924 1 E-C 1 
0. *777*490-01 
0.46106446-01 
0.4294 7936-01 
0.433*7376-01 
0.42056386-01 
C . 4 1950926-9 1 
0.4 3983 3&6-C1 
0* *29 5 1 036—01 
0. 45559*65-01 
0. *5*95356-0 1 
0. 40271 306-01 
0.5C999C lE-Cl 
C.5464014E-C1 
0.6056262E-01 
0.651 041 35-Cl 
0.7 39557 1 E- 01 
5.72598976-0 
0.3*4 19216-01 
0.26865826-01 
O • 2C 5 36 55 6 — ** 1 
0. 1 27 9 7 9 46— C 1 
0.731 13186-02 
0.5949320 F.-C2 
>• S 4220 S 9 E- C 2 
0.SC241 JSE-C2 
0. 77853356— C2 
0.0 
0.0 


0.70791 J6E-01 
0.69I0378F-01 
0 . 67 4 1 625F — 0 1 
0.65728666-01 
0.64041 0 8E —0 1 
0.621535*6-01 
0. 60 065576-01 
0.58978*06-01 
3.57521 296—0 1 
0. 55299536-01 
O. 53075716-31 
0,487898*6-01 
0,438*6706-01 
0, 4949379E-C1 
0,46603616-01 
0 ,44684286-01 
0,42590936-01 
0,41 876986-01 
0 .431 380CE-01 
0 .43 3*6 566 — C 1 
0.42540186-01 
0.44 669196-01 
2.45245316-01 
C .461 21 236-01 
0,481 650*6—01 
0 .507176*6-01 
0 .5562*1 26-Cl 
0.61 434896-01 
0. 65668486-31 
0.74597066-01 
0.64678436-O1 
0.32242236-01 
C .25207566-01 

C . 195*781 6-01 
0 . 10949496-01 
0 .60 191416-02 
0.56363126-02 
0.52754926-02 
0. 57073946-02 
0.1 159447E-01 
0.0 
0.0 

01 


0 .93 866666 
f .99I4076E-C1 


0.70*53826- 
O. 68 76O30E- 
0. 6707 3716- 
0. e.539l I2F- 
0. 6J70 J6CE- 
0.620 l 6036 • 
0.60325466- 
O. 506*0896- 
3. 57076746- 
0 . 54 853946 ■ 
0.5263115E 
C . SC 3 930 96- 
0. 4986783E- 
0. *e5361 96- 
0. 454*5326- 
3. 4 328 *9 3E 
0. A 26 1 189E- 
0. A106C96E- 
0. A 2 86 1 99E - 
**. A202S93E- 
C. A 1 7 30 7 4 6- 
3. 44260686 
O. A548J73E- 
0. 47639186 ■ 
9. 4910344E- 
0. 526662 36- 
C.5731 7106- 
•3. 620So79E- 
9. 7C41 556E- 
3. 762J643E- 
0.49 16P84E- 
9 . 3C 826&2E- 
0.2421 71 3E- 
0. 1798 9496- 
0. 1C.9 1 o69E 
0.64*07 T 66- 
0.53163626- 
0. 52359S1E- 
O. £e86819£- 
0. 22879946 
0.0 
c.o 


NUDMALIZEO CONTINUUM of standaro SPECTRA 
Z No S SOURCE 6N6RGV3 I. 1140 MEv 


0.99631*36— Cl 
). 95921296-Cl 

O. 9221 1 196-91 
& .9950 1106-0 1 

P. 84 79 1006-0 1 
9.8108091 6- C 1 
3.7737CR2t-01 
0.74G JA61E-31 
■9.694C 3036-01 
0.62780006-91 
0.6 30 7 8 89 E - 0 1 
O .59597 C 26-01 
0.57SO898E-01 
9.53S6950E- : 1 
5.306*1 1 96-1 1 
0 . 52229 15E- 1 ? l 
9.51637026-01 
C .SI 15931 e-9 1 
C- .52 7 75056- C* l 
C .52287336-0 1 
0 . 520 6C0 2F-0 1 
r. .5265837E-': l 
n . 52536*46- ?I 
C .S597924E-M 
0 .37363636-01 
.5 .59922886-0 1 
0 .594-. i«556-? I 
6.665S955E--1 
0 . 69976336— ** 1 
3 • 79 d 376 hE-‘* I 
0 .39287L4E-C1 
9. 161321 JE 30 
u . 1 16830 76 l 9 
9.5C 598 106-'' 1 
C .37669626— r l 
3.26089936—0 1 
0*1 3S70*^6-‘*1 
L. 7182 * 686-^2 
J. 6 3t 56 616-02 
0.79090636-02 
i'.l**9I656-0J 
0.0 


O.9880QAIE-M 
a. 951 79266-01 
0 .9 1*691 76-0 1 
3.8775908E-91 
C.84G 4 899 6-01 
C. 30 33P 90 6- 01 
0.76920806-01 
0.711 >e*3E--l 
0.604 7775c— •'l 
«. 63049546-01 
« • 6« l <. 7 4 2E— ? 1 
9.57057336-7 1 
0.5*1 **6 26-0-1 
9.51 303366-01 
9. 499 606 2 E-C 1 
9.493 39S4E-01 
0 .5025382E-91 
0. *7296796-? 1 

0.52961106— Cl 
1.5? 00 740 6- Cl 
0.519 l 4 6 4 E —9 1 
9 . 550 6 1 77 E-*1 1 
■?.S4 3^7346-7 | 
7..54T7S0CE-C1 
9 . 57997126-71 
0.591 54006- J1 
C. 61351 74F-21 
C . 67316066-01 
0. 7267731 6-C 1 
9.8157 I37E-7 l 
C, 9C9%203E- 31 
•9.10709 766 OZ 
9.10 150556 07. 
9.405561 36 — *0 1 
C, 3d05685E-“l 
9.23* 49276- Z 1 
9. 1 »4*e*2E-C l 
0.6899 79 36-02 
C. 68322576-02 
9.9*979056—32 
0 . 2 C 7 73756-03 
0.0 


C .9P1 47336-11 
C .9*437246-01 
C .90727156-7*1 
0.07917066-91 
0. 03.106976-91 
0.79596086-01 
O .7S80674E-O1 
0. 72 182306-01 
0.67551616— 71 
0. 60675906-01 
0 .62 374056— C 1 
0.5707 3906-91 
0.50*95 566 - 0 1 
9 .53298536-01 
9.52 167096-01 
9.51 3399*6—11 
0 .49326926-01 
9 « 4 9 8282 9F — 91 
f .53 l 46 526-91 
O .51 182196-71 
0*5? 315C45-C! 
0 .5171 4636-01 
0.54 730466-01 
3.5S2195JE-71 

0.59565 796 -01 
*1 . 69 R 8 9 1 56—0 1 
3.61 970806-0 1 
0.66736636-7 1 
0. 75475036-01 
9,91 32*746—91 
? .91 e9771 6-71 
O. 1 1 182466 73 
3.99442*96-01 
0.45533816-01 
»• .12 1C 2 7 16-01 
9 .20 465036-01 
C . 1 369719E-01 
7. 72 ?7I U9£ -02 
0.752*2416-02 
0.12*97056-01 
0. 13512996-73 
0.0 


Integral = 0.M962J9E 02 

PHiJTOFRACT ION = C . 7 7 1 4 7 426-C 1 


0.97435315-9 
9. 93695226-0 
0. 8999S1 36-0 
0.86275C4E-0 
7j. 8256*956-1 
0. 7095486E-1 
C.751 44776-0 
«• 7J2S61 66-0 
0.66625546-9 
C. 61340736-3 
0. 62.131376-9 
0 . 5* 1 4 57 2E -0 
0.54 1 41 54E-3 
9.5170661 E - 0 
0.E24J137E-.) 
*■ .S147974F-0 
9.51791 44 E —9 
9. 5 l 9 *997E -0 
0.53331846-0 
0.57 B0197E-9 
0.51216C5E-0 
9.55 IJ4A16-0 
0.5431C01E-0 
7.5701 404E-1 
O. 591G554E- 1 
7-. 60.01 0336-0 
6462o97E-0 
7 .69761 766-3 
■7. 7856 762E-0 
C. b4221C7fc--1 
9.5586J36E-0 
0.111 2631 E 9 
0.67 62 J52E-0 
*. 42703336—0 
7. 324*3 4356-.'! 
9. 1 7925306-3 
9 . £7655*56- 3 
7 . 720.1 b 25 E — 0 
9.77526546-9 
0.4*300066—3 
7-. 1 5659666 -v( 


■01 0.701163*6-9 1 
•01 O.6842075E-P 1 
•Of 0.66741176-91 
•01 0.650536*6-0 1 
•01 0.6.1,166066-01 
•91 0.61678516-0 1 
•0 1 0.5999194E-01 
•01 0.50303376-01 
•01 0. 566.12106-01 
• 01 0.54409386-9 1 
■01 0.52186596-01 
•91 0.*91 *8396-01 
■01 0. 599R4R 16-0 1 

■01 0.46503286-C I 
■01 0.4**99026-91 
-01 0.43891706-01 
•01 0.41238676-91 
■91 C. 41974596-9 1 
•01 0.41849206-9 1 
-01 0. *31 7892E-0 1 
■01 0. *1733256-01 
■91 0.43976176-01 
■31 0. *5281986-0 1 
•91 0. 4625374E-0 1 
•01 i. 497Q479E-3 1 
•01 0.53C?*l5F-7 1 

•01 0.5805SC IE-7 1 
■01 0. &4830J6E-7 1 
■01 0.69597666-3 1 
•01 0. 76r> 1 03 16-e 1 
■01 0. AC19609E— C l 
■91 0.29143396-91 
■01 0.2 327744F-91 
•0 1 0. 1 583R46E-01 
-01 0.9*666876-02 
■ J 2 0.55793696-32 
■02 0.51598926-92 
-32 0. 49S383 1F-32 
■02 0.5993? 036—02 
■01 0.2S1 15176-02 
9.0 
0.0 


1 0.9666330E-01 
l 0.929532 1F-11 
l 0.8924.11 16-0 I 
1 0.8553302F-m 
1 0.018229. IF -0 1 
1 6.781128*6-71 
1 0.7496765E — 9 1 
1 0.77336 c 26-9 1 
1 0. 6559940F-? 1 

l 0.616903*6-11 
1 0.61178126-01 
1 0 • 5.12? I 20F.-C 1 
1 0.54472126— 7* 1 
1 0.5127 364E - 1 1 
1 0. 53293446— f. I 
l *2. 5C5 I 6996-0 1 
l 0.S1C31C56-V. 1 
l 3.52590S2F— C 1 
1 0.52706876-91 
1 9. 53150666— fi 1 
1 0.51783236-91 
1 0.5*935036-91 
I 0.54 7755 76—71 
1 0. 556665 iF-r'l 
1 0.599C 2746-3 1 

I 0.61 682376-9 j 

I 0.65494306-31 
1 0.71 1C7736-J » 
1 0.77 1278 IF— 01 
l 0.0741 1 1 1F-11 
l 9.99 09 S3 66 -9 1 

0 O. I 9fl«9686 00 

1 0 . 57 79 260 C — 9 1 
1 0.4IC921 2E-7 I 
1 w . 29961 1 7 E — 9 1 

1 0.14 73f C OF -.7 1 

2 3.76962906-02 
2 O. 72217296-32 

2 0. 0549284F.-32 
l 3.26618036-02 

3 O.C 

0.0 


- 111 - 


NORMALIZED CONTINUUM QF STANDARD SPECTRA 


COM) SOURCE 


1*3300 MEV 


o.i2ceTase f'j 

O.1I20117E CC 
0.1047449E OC* 

n. 9667et4F-?i 
0.8661 I3&F-91 
0.005*4596-91 
3.7551455E-8 i 
0 .Aftl 16C 9E-31 

0 .O9314J6E-01 
0.629J7ft4F.-P I 
0. 0003*196-01 
? .S»2B543E-Ot 
9.S7T2397F-01 
0.5153722E-11 
0,52247466-01 
0.5367247E-P 1 
3*40431 62F.-0 I 
0*532571 9E— 51 
J.5S095S5E-P1 
0*51360226-01 
0,53t»231 26-3 l 
0 *S766998E- 1 l 
0 ,5014OOS£-M 
O .6? 554C6E — ** l 

3.616S228E -Cl 
0*64 72278E-.? 1 
0*A7vj96l 16-7-1 
C.69O404BE-0 1 
0* 735S99BR-0 l 
3.78395356-01 

9, 80189296- 91 
0.3S607C4E-C i 
C.1058199E Of 
3.12631066 oo 
O .66 319266-3 1 
0,45477106-3 1 
■3 * 2609 67 1 E-C 1 
3.11 121 636-01 
C * 83 J4*C 56- '2 
0.97P2235E-32 
0.0 

o. c 


0.119 265 1 E OC 
0*111 1964E CO 
0*13313166 CO 
0 *950 64766— Cl 
0 * 0699 7 90E— A 1 
0,78931 21F-01 
0 * 74 2 5702 £- 3 1 
0.65348786-01 
C.67505O5F-CI 
0.6I34275E-01 
0.6159427E— Cl 
3*52741 0 2E— 01 
0 * 566500 66—0 | 
0.5227648E-C1 
0.534 2393E-C.1 
3.514 1248F-C1 
O. 47609736-01 
3*521 96546— Cl 
0. 534 79626-01 
0.51054 776-Cl 
0.S6231 3AF-PI 
0. 60572316-01 
0*56760576-01 
0*6134 10*6— Cl 
0* 62 180 786—0} 
0.631921 36-01 
0*6330 I C96-0I 
O* 7CC21 336-01 
9*74148576— Cl 
0*60723076-01 
?. 8755*015-01 
9*99225 126-51 
0*11 3*30*6 Of 
0.12 1 16476 9 C 
0* 5 7659 356-51 
0. 465*5276-91 
C*21 1C434E-01 
5.93933806-02 
0.84565656-02 
0* 990 06266-02 
9.0 
9.0 


0*117651 86 OO 
0.10955596 00 
0.10151826 30 
0*93451 44E-CI 
0*85 38 4 676 — C l 
0 . 7*726 7056-01 
C *72999«4E-0l 
C *63776016-91 
0 .6676218E-C1 
3.57672016-0 l 
0*56191 906-01 
5*5* 3526SE-01 
9*55846*06 -0 1 
0 .53596576-01 
9 *5360 4 7 26—0 1 
0.520 11216-91 
C * 494 1 32 16-01 
9*58 76 4 20E-9 l 
3 .55322256-01 
0.51 93771 E— 3 I 
0 *57*54 786 -01 
0.5929879E-01 
0*59777356-01 
0.5097Q5CF-CI 
O «63547j 36 — 0 I 
'»,65 1 1 867E-01 

3.6602392E-01 

0 .6743258E-01 
9. 75557836-01 
C. 79436546-Cl 
3 , 9C 63 1 C7E —5 1 
3,10 115 796 00 
r • l 1 53 1 8 7E CC 
0,12127136 OC 
C .57435556-01 
0,38264*36-01 
0*1831 21 16-C l 
C.9349>63E-C2 
0.8 7C93226-C 2 
0. 1 3962976—jl 
0.0 
.),« 


INTEGRAL = C.1JCS9"8£ 02 

PHOTOFRACTION = C.7t 120.176-** 1 


0. 116038*6 00 0*1 14*25 1 6 30 
0.10 797 1 7E 00 0*19635836 30 
0.5990484E-01 0* 98291 526-01 
0*91838066-01 0*9922*746-91 
0. e377 1296-31 0.82157916-91 
C. 7832957E-01 0.76772036-01 
9.71742006-01 0.704B4526-C1 
0.65*45246-01 0. 67S2932E-0 I 
0.68353536-01 0 • 6* 79P C 1 6 -0 1 
9.574*1896-0 1 0.58194100-01 
0.5587*156-01 0*5*809205-01 
6. *3631356-01 0. 55CC024E-0 1 
0.551 4678E-31 0.52649216-31 
0.51726586-01 0.52601526-91 

C* 5270498E-01 0.5300335F-0 1 
0.5087027E-01 0 . 59? 2 353E-0 1 
0. *ei 01 73E-0 1 0.5070805E-0 l 
0.49763016-01 0.5280786E-0 1 
0.5278*266.-01 0* 503C049E-CU 

3.53204926-01 0. 522CC62F-9 l 
0.57676156-31 0.5 83 2 86*56-0 1 
0.5R93 J07F.-01 0. 57 1 1 722E-P l 
9.62504536-31 0* 6C9764 ?£— 3 1 
O. 6 1 30835E-01 0*62136396-01 
0.61385536-31 0.6260*716-01 

0*65735706-0 l 3 • 66* 879 1 E-0 I 
C. 67151 1 36-0 I 0.6923*376-01 
0. 7021356E-01 0. 703576** E- A 1 
9.76416616-01 0 . 757577 *E-0 1 
0. 8250266E-0 1 0. 856B066E-0 l 

0.92631 42E-31 0.9232259E-O1 
•9. 1 0221 2 76 00 0.10*31026 30 
f. . 1 224 84 56 00 0. 1269423F 3C 
9.115296*6 03 0.91 31 765E-C I 
0. 55*72*36-01 C ■ 5 16696 16-01 
0.343S5826-31 3 .2961C576-0 1 
0.1 6“ 46386 -01 0. 13292986-01 
0.8502536E-O2 0.82*213*6-02 
C. 84147686-02 0. 873746CE-92 
0.2CC7571E-01 0 . 363 1 772E -0 2 
0.9 0.0 

O.C 0.0 


NOPMALIZEO continuum of STANCAPD spectra 


TH229 SOURCE EN=nGY= 2.C153 MEV 


C.2393437E 

f 9 

0.2C7S24 1 £ 

3C 

0 . 2 ? SCOSSS 

CO 

C .2C2*-»29F 

10 

0.1 99977JE 

1C 

0. 198C2956 

:>G 

*. 106:'90C6 

or 

0. 1 V3966R6 

C 3 

5. 19143596 

09 

0. 10 »2*16E 

30 

<: .10 7 12296 

«■* 

0 . ie*7767E 

or 

0 . l 0269466 

CO 

9.1 e* 181 96 

00 

0. 174921 2E 

•10 

O.I772Ce5E 

r C 

3.17500526 

o c . 

0 .1733237E 

20 

0. 17175146 

oc 

0 . 1699929F. 

CC 

3. 16809266 

3 C 

0. 165 54116 

03 

0 . 10472826 

CO 

i • 162 7 651 C 

00 

9.1M 3 92 9F 

CO 

.*• .I597C16E 

0-9 

9.15937216 

OC 

3 .15686236 

?0 

o. 1551237E 

00 

0. 15.14*776 

19 

C .1516*196 

C 

0. 15C5FB96 

OC 

0,148993*6 

CO 

3. 1*77 2056 

JO 

0. 1 460C62E 

OC 

3.14452566 

TO 

0.1431O2OE 

cr 

3.1*191396 

r.p 

1. 14075216 

10 

0. 139*9*46 

C *0 

3.1 164 1 82F 

00 

0 . 1376 32 06 

CO 

0.13634556 

19 

3. 1 3539746 

00 

0 . 1 3*6 2 8 l E 

OO 

v « 1 337875E 

r o 

6 . 1320O86E 

03 

9.1 3212936 

to 

C. 1 3123336 

09 

P. 1 9O3990F 

PC 

:* 12964*36 

CP 

0. 129P 12 46 

OC 

0.12336976 

rr 

0. 127 7408E 

Jv) 

0. 1271 I IRE 

On 

3.1 2620536 

JC 

C • 1 25 5 2 2 9 F. 

Of* 

O . 1 2499 39? 

ro 

0. 12431856 

90 

0, 1239671E 

00 

3 .12333656 

00 

0. 1227C96E 

no 

0. 1220679E 

CO 

0. 1 2175256 

•10 

0.1211 3 7 IF 

cr 

3, 12C6I05E 

0 0 

0. 1 23 2 l A 96 

oc 

0 • 1 1 559 19F 

CC 

0. 1 Iftl 372= 

33 

3. 1 155829E 

90 

>• 11 85V62F 

f { 

0. 1 1960-556 

3C 

C. 1221*0*6 

CO 

3 • 1229568E 

90 

0 . 121 457ftE 

OC 

> . 1 229BP6E 

r-r 

C. 1 1467036 

C3 

0 . 1 16235*6 

0-0 

0. 1 19992 iE 

00 

:1. 1 l 56318E 

10 

0*11 7531 7E 

r 1‘ 

0. 1 195791 E 

•■'C 

0.1 1 94 J 09F 

30 

0. 120C632E 

99 

0.1 2C2C * 1 F 

3 C 

3* 1 1 8944 1 E 

3r 

C . 1 19ft! 1*6 

or 

0,1195! 9C6 

rn 

0. 1299304E 

90 

0. 1 21 2P34E 

rr 

C.12228C7F 

9 0 

0 , 12 M 12 C 6 

09 

0, 1215290F 

f 0 

o. 1 253 1 64 E 

JO 

9. 1 252565E 

00 

** 12*22296 

CC 

3, 12988C7F. 

on 

3 , 12274486 

c c 

9. 12519696 

OC* 

C. 1 l 50 7966 

00 

3.11 88989E 

3D 

C. 12251036 

cr 

C . 1 249 3E3E 

CC 

0.12031915 

00 

0. 1 219318E 

00 

9 . 1 2 6 C OC IF. 

9 0 

P • 12507096 

or 

r ,11959 116 

99 

0. i l 79127E 

0 3 

P. 1 12*6246 

oo 

3,1 1323 lOE 

i 0 

0 . 12801216 

r r 

C . 1 1 96*996 

cr 

9.1 1*57656 

00 

0.1 13261 OF 

ro 

5 ,12735*66 

33 

9. 1 IR0304F 

cr. 

0,11 294066 

CC 

C. 109633*5 

90 

0. 1 12602 IE 

or 

5,1 1 44C 1 76 

r.C 

3. 1 1 4C A 296 

■:c 

1.11513106 

m 

1. 1 16260 7E 

00 

0.11 74O04E 


1,11 854866 

90 

**• 1 19ft774£ 

or 

0. 12C60636 

CO 

9. .1219351 E 

00 

9.12 1C 6406 

C9 

3,12419206 

OC* 

9. 1 2 5 J? 1 76 

.'r 

U • 12c 45 C 76 

9 Ci 

o. 12757905 

00 

0. 1 2 8 7 C 40F 

.30 

0,1 290537E 

nc 

9. 1 33 9 6 2 * C 

CC 

3 . 1 321 1 If 6 

9 2 

9. 1 332J97E 

oc 

O. 1 3* 3 682E 

or 

9 • 1 35 49 6 9 F 

cr 

{-*. 1 10 6 2 506 

or* 

C- . 11775*26 

00 

?. l 3888286 

JO 

0. 1 4C01 1 46 

00 

r ,1* 1 167Tf 


" • 1*2 29 8 °E 


•.’,»* 1*2 7 cF. 

.30 

C*. 1445562F 

90 

?. 14560406 

CO 

C. 14681.156 

c r 

**. 1* 7042 36 

rr 

*> • 1 4?'* 7C7E 

29 

9. ISO 199 IF 

Of. 

0 . 1 5 1 3 2 7 9F 

09 

0*1 524739E 

C r. 

3.1510 1 5* £ 

p? 

t- . 154744C-6 

30 

0. 155172 7E 

30 

•0. 157PC 1 3F 

99 

'■ • 1581299E 

0 « 

r .15925056 

Go 

O . |6 1 47eC6 

'O'* 

0 . 169^75 IE 

33 

0, 167* 104E 

0 1 

0,17 173216 

f c 

5. 1755203F 

CO 

3. | 7 300576 

O'* 

3. 1 06 497 7£ 

90 

0 . 1 49 1 9086 

'“C 

3.19201546 

rr 

9. 19535 J9F 

90 

3 « 2 * 329*46 

r A 

C. 2 79523 6 f. 

•JC 

0.213721 5F 

(•<* 

0,221 121 36 

5C 

9.211 48*46 

90 

0.24529 77E 

30 

O.P406395E 

JO 

C .258667*5E 

rr 

0.2 4275956 

o r 

r .221 279 7£ 

rr 

0.16126*56 

oc 

0. 1 37C976E 

09 

0. 12501636 

33 

3,11 152.0*6 

r r 

**• 10582066 

00 

G.Q51614C 6 - 

f l 

0. 80rj426E- 

01 

0. 6305 1 2 0E- 

: i 
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0.3 0.3 0,3 O.C 0.0 

3.6I57E-C1 C.5421E-7I 0.502*6-01 0.40646-01 0.J499E-CI 
‘.2758E-CI C.2691E-01 O. 26376-01 0.2791E-G1 0.265S6-31 
C.19R7E-C1 C.4S36E-01 0, *8976-01 0.46*26-01 0.52916-01 
0.) C.O 0.0 O.r 9.0 

v.59C«E-01 C. 52366-01 C.4R9RE-C1 9.39*96-01 C.1464E-PI 
C.25RJE-M 0 . 27C4E-* 1 0.25*06-01 3.2797E-9I 9.26216-01 

• J 7 # *4E— C I C.3924F-01 0.4474E-C-1 O.4690E-91 0.*I71E-C1 
C.O 0.0 0.0 0..0 0.0 

C.S6S6E-01 C.5054E-01 0.4764E-01 0.J936F.-01 C. 3425E-C1 
3.2S29£-«.l 0.26306-0 1 O.2591E-01 0.2523E-01 C.2665E-C1 
C . 3 1976—0 1 C.3620E-O1 O.J66?t:-Cl 9.4*216-01 0.*734£-Ci 
3 • J C.O 0.0 0.0 O.C 

£•541 IE -C 1 0.4472E-?! 0. 46146-01 0.37J3E-71 0. 33356-Cl 
C.2560F.-CI 3.2409F-01 o . 2592F- v I 9.2*326-01 0.?55dE-tl 
C • J1 9BE-C 1 y.334'.R-n| 0.3549F-C1 0,383eE-ni 9. 43596-cl 

('•403IF-C1 C.O 0.0 ? • 0 C.O 

C . 51 7 dE-C l C.4694F.-11 C.4J85F-91 C.37J1E-01 0.334 7E-CI 
:.25C5E-C| c,24t4E-7t G.2533E-CI 5.261 JfF-01 C.2442C-CI 
*. • jr 2 3E— C 1 9.3136E-C1 ».J?R5E-C1 O. 34726-01 0. 37566-01 
0 .4 726E-C 2 0.4644E-0I 0.0 o.r O.C 

C.4945E-C1 0.451 36— C 1 y.4236E-01 C.36J3E-0I 0.3310S-51 
0.2319E-11 0.2455E-0I 3.2421E-C1 ! t .2ft95E-31 C.2435E-C1 

C.2RC7E-C1 C.2953F.-01 0.306HE-CI O. 12236-01 C.3396E-CI 

t. . 1551E«-C 1 C .45956-0 2 0.44006-01 0.0 *.0 

C.4725E-CI 0.4347E-51 3.4CR3E-01 C. 35436-01 0.3273E-CI 
0.2292E-C1 y.2446E-01 C.2J31F-01 0.2436E-01 0.24.19E-01 

0.2629E-C 1 0.2 775E- 0 1 O.2«9lF-0l 3.3C07E-01 C.3163E-01 
T. 31046-01 t. 1 490F.-r> 1 C . 44966 — 0 2 0.43076-^1 ^.0 
7.4512E-0J 3.4172E-01 ’J.3B99E-01 *j. 35 , '2E-CI 0.32336— Jl 

C.23J8E-C1 J.2 322F-C1 0.235BC-01 0.2J53E-OI 0.2*376-01 

».2464E-01 0,256*6-01 0.2727F-01 0.233*6-01 0.29496-01 

7^23546-01 3.2607F-CI C.13Q7E-R1 0.4229E-C2 C. 4141E-JI 

C.410RE-CI O.ftrjRF-Ol O.3730E-C1 0.34216-n 0.31896-01 

I.2377F.-01 C.2260E-0 1 0.2330E-01 0.2265E-C1 C.225JE-CI 

0. 226SE— C 1 '.’,24266-0 1 0.25(66-01 0.2669E-01 0.2779E-01 
C . 46 796— C 1 C,289r.E-C| C.210CE-O1 C.12R3E-01 o #3 920E-O2 

C.«tt3£-Cl 0.3R5CE-0I C.3598E-01 0.3J50E-31 O.JlJSE-Ol 

'•.23T3F-31 3.22A4F-01 0.22R*E-C1 C.2280E-C1 0.2234E-01 

r. 22386^1 '-tPZtZF.-'l 9.2376E-C1 0.24796-01 C.2611E-C1 

f. .JB09E-r*l 0. 46266-0 1 0.29956-0 1 *» . 1 754E-C 1 0.1009E-01 

t * 39 2 4F -C 1 C. 36946-01 0.345F6-01 9.32416-01 P. 3976E-C1 

C. 23676-Cl •7.23C6E-01 0.’232F-01 3.22936-01 0.22156-31 

5.22226-01 22^16-91 Q.221CS-01 0.23246-01 G.2437E-01 

1.3354F.-0I ■..37966-3 1 9.4526F-01 0.31996-0 1 f. 15636-.. 1 

f.3746F.-Cl C.J5456-M l>.:i47E-ul C. 31706-01 C. 39136-01 
O * 23 636— C 1 C.2333E-M 'J.2256F-0I 0.2230E-01 -9.22186-0 1 
»'.22»9E-i'l C.2247E-«t 9.71I4F-C1 9. 21666-91 9 , 228 15-0 I 
4.2978E-CI 0.32R2F-3I 0.37626-01 '’.441 36-01 0.3*C7=-Ci 
'‘. 35776-0 1 C- • 3* 9 l F— 9 l 0.3246F-61 0.30636-Cl R.2946E-C1 

C.2346F-C1 3.22976-01 0.2271F-CI 9.21946-31 C. 222*6-01 
y.22d'»6-0t 9.2167F-01 O.210CF-OI 0.20536-01 C.21216-C1 
':.27776-Cl C.29C0E— M ),32|lt-il 0.36196- 3 1 C. 42826-cl 


0.0 0.0 0.0 C.O 0.0 

0.0 0.0 0.0 0.0 C.C 

0.486*6-01 0.4672E-01 0.4744E-01 0.4836E-M C. 55896-01 

0 .76746— C2 0.8C7CE-01 0.0 C.C 0.0 

0.0 0.9 0.0 0.0 C.O 

0.0 0.0 0.0 C.O O.C 

0,457| E— O 1 0.43256-01 0.4276E-01 0.4431E-01 O.4097E-C1 

0.25176-01 0.75906-02 0.70326-01 C.P 0.0 

0.0 0.0 0.0 0.0 C.O 

0.0 0.0 0.0 C.O C.C 

0.42806-01 0.4P706-01 0.39C6E-91 C.4034E-C1 C.42Q5E-CI 
0.68*66-0-1 0.24436-01 0.74226-02 C • 75B6E-C 1 C.O 
0.0 0.0 0.9 C.O 0.0 

0.0 0.0 0.0 C.O 0.0 

0.39966-01 0.38426-01 0.J720E-01 D.3709E-O! C.38C9F-C1 

0.74a*E-M C. 67696-01 0.2334E-91 C.719RE-02 0.7341F-C1 

0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 C.C 

0.37446-01 0.36556-01 0.3588E-01 0.3394E-C1 0.35506-01 
0. 58626-01 C.71786-C1 C.6613F.-CI C.2231F-C1 C .69286-02 
C.O 0.0 0.0 0.0 C.O 

0.0 0.0 0.0 C.O 9.0 

0.36236-01 0.34286-01 0.33516-C1 C • 3295F - 0 1 0. 33C 86-0 1 
0.4B72F.-C1 0.57276-0 1 C. 6R20E-01 r.648*6-CI C.2234E-PI 
0.0 0.0 O.C- C.O C.O 

0.0 0.0 P.O 0.0 O.C 

0.3594E-01 0.31506-01 C.3247C-0I 0.32556-01 C^^SIE-M 
0.4423E-01 0.48186-01 r.S536E-Cl C.64856-C1 C.63166-'’! 
0.0 0.0 0.0 C.C 0 .0 

0.0 0.0 0.0 C.O 0.« 

0.354CE-O1 0.3C68Er01 0.312*6-01 C.39R*6-C.l ?.3rr4E-Cl 
0. 40256-Cl 0.4 31 IE— 0 1 4.4760E-O2 r.«|96F-01 

C.O 0.9 C.O C.O C.O 

0.3 C.O 0.0 C.O C.O 

0.JS97F-C1 0 • 30466-0 1 0.29086-01 r.29ire-Cl 0,30266-91 
6.37576-01 0.39646-01 C.4206E-01 C.*7r7E-9| r.5292F-ri 
0.0 C.O C.O 0.6 C.C 

0.0 0.9 0.9 C.C C.r 

9 . 33436—0 1 0.3C59E-01 9.26796-01 C.2899F-01 6.29626-91 
9.3564F-C1 C . 36 786 — 0 1 6.30956-01 f .41 256-01 C.46526-'’l 
0.5891E-C1 0.0 C.O C.C C.O 

0.0 0,6 C.« C.6 C.C 

9.31466-01 0.90*66-01 C. 27166-91 0.2B08E-Ct 0.2699E-CI 
C.3292E-01 0.35056-01 0.35976-01 C.3B35F-C1 0.4058F-C1 
0.56626-02 0.5S676-ol 9,0 O.C C.O 

9.0 C.O 0,0 0.0 0,0 

0.331 56 — C I C.3086C-01 6,27486-C! 0,25546-^1 9.2696E-r l 
0.3124E-01 0. 32166-91 0.3413F.-01 C.3516F-C1 r. 3 773R-9i 
0.1831E-0I 0.5507E-02 p. 54456-01 C.r C.r 

9.3 O.C 3.3 C.C C.C 

0.29726-01 C. 30486-01 0.2757F-01 C.2453F-C1 r.?F936-01 
9.27226-01 C.3369E-01 9.3184F-91 C.33296-fl C.3*S2E-C| 
C.5&86E-C1 r..lR13E-01 0.51716-02 C.S233E-M 0.0 
0.9 0.0 C.O C.O C.r 

0.JCC4E-01 0. 2O15E-01 0.2747E-01 C.2543E-rCl t.253*6-Cl 
C .25246 -C 1 C. 27556-01 3.29756-01 C.3I5HF-01 “ . 326C F.-r. i 
C.3OI3E-01 0. 46076-01 C.1797E-C1 r.5H7E-C2 C.5P3CE-C1 
0,-> O.C f..O C.6 r... 

0.33376-01 0.27BBE-01 9.2797E-C1 C.25BCF-C1 C. 23616-01 
C. 25876-01 O.2473C-0I C.279IF-91 f.2P*oe:.oi C-.3C96F-01 
C.46926-01 0.35626-01 C. 42536-01 C.179*E-0l r.AOTOF-02 
O.C 0.3 C.C C.O , '.0 

0.3345E-01 0.27316-01 3.28C3E-91 C.2579F-C* C.237CR-C1 
0 .25 726-0 I C .245 IE-0 1 0. 24966-01 9.2767e-C| C.2830E-P! 
0.4289E-01 O.4686E-01 C.3234E-C1 f.3nrqF-f.l . 1 70.3F.-r 1 
0.3 0.0 C.O C.O 

C.3039E-CI 0.27286-wl C.2742E-01 C.256<F-01 C.244*E-Cl 
0. 2456E-C1 C.2506E-31 3.2396E-01 r,24*3F-Pl C.27C2E-C1 
0.369.9E-91 0.42166-91 3.46906-01 9.2977C-C1 ".3644E-C1 

0.0 O.C 0.0 c.o C.C 

C.. 331*6-91 0 . 27566 —C 1 '“.265Rt-«I C.2599F.-M C.2467E-ri 
3.235*6-01 0. 24786-01 3.2*166-01 r,233?F-Ci C.2487F-91 
0.3 32 T 6 —0 1 C. 36266-01 C. 41416-01 0.4696F-31 9.2879E-01 
0.0 0.3 C.O C-.C C.C 

0.2«9?E-01 0.27756-01 0.26C7F.-01 C.2695F-01 C. 24556-fl 
0.23946-01 0. 23826-C1 “.2435F-01 CV.2323F-C1 r .232lF-''l 
0 a J 1 3 56-9 i 0.32566-Cl 3.3561F-01 C.4060E-CI 9.4693F-01 

o.o c.o o.o o.o r.c 

C. 29646-01 0 • 2775E-9 1 f.2598E-Al 0.2574F-M r,245CE-Cl 
0 . 23666 — 0 1 0.23O1F-CI C.2374E-01 C.2358F.-C1 C.2 309E-C1 
0.2 8936 — 3 1 C.3036E-31 C.3186E-01 f.3495F-Ct C,3974E-Cf 
0.308*6-01 C.O C.C C.O C.C 

0.293/E-Ol 0.2 76*F -0 1 C.2607E-C1 C.2537fc-0i 0.245BE-CI 
C.2323E-C1 0. 23526-01 0.2316F-01 C.237rtE-'l r,22«*F-Ci 
0.27256-01 0. 28406-01 C.2071F-61 C,311»E-CI C.3426F-C1 
0.36C46-02 0.3B34C-01 C.C r.C C.O 

9.29C*6-tl 0.2747E-91 3. 26126-31 r.2516F-0l f ,2 4*S6-' , 1 
0. 22696-C1 0.22936-91 0. 23346-01 '*•23906-0 1 C.2313E-C1 
0.25566-01 C. 26706-91 0.276*6-01 £.29056-61 C.3C47E-C1 
C. 66256-02 C.39C9F.-92 9 . 36906-C 1 C.C C.O 

0.20696-01 0.2726F-91 C.26C7E-01 C.2517E-M •'.2*?26-''| 
C. 22236-01 C.22JBF-01 3.2295E-CI £.22P7f-Ct 
C.2391F—91 0.2S04E-01 3.2618E-CI C.g^JpE-Cl '■.2B*''E-91 

C.1499F-01 C.l7d96-02 9.2I6CE-02 C. 35656-^1 C .C- 
3. 2829E-0 I 0.279*6-01 9. 25926-Cl r.2525F-Cl i. . 2* •’9F.-'- 1 
C.2169E-01 0.2198E-01 9.2222F-91 C.228BF-01 C.22S4E-M 

9.22476-01 C.23* r, E — 01 9.2*5fcE-9| 0.2567E- fl l C-.2*7QF-'* l 
0. 366 7R — 0 1 f .15826-01-C. 392 16-32 C.PC51E-C3 9.3*?7E-0l 
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REPONSE MATRIX ENERGY INTERVAL MIDPOINTS IN MEV 


0.03*4 
0.7232 
1.4119 
2. 1007 


0.1033 
0.7921 
l . 4 BO 8 
2. 1696 


0.1722 
0.8609 
1 .5497 
2. 2354 


0.241 t 

0.9290 

1.6186 

2.3073 


0.3099 
0. 999 T 
I • 687 4 
2.3762 


0.3788 
1.0679 
I .7563 
2,4451 


0.4477 
1. 136# 
1.8252 
2, 5139 


0.5166 0.5854 
1.2053 1.2742 
1.8941 1.9629 
2.5828 2.6517 


0.6543 
1.3431 
2.0318 
2 . 72 06 


PULSE-HEIGHT IN CHANNELS ( M IOPO I NTS 1 


0.50 1.50 

10.50 11.50 

20.50 21.50 

30.50 31.50 


2.50 3.50 

12.50 13.50 

22.50 23.56 

32.50 33.50 


4.50 5.50 

14.50 15.50 

24.50 25.50 

34.50 35.50 


6.50 7.50 

16.50 17.50 

26.50 27.50 

36.50 37.50 


8.50 9.50 

18.50 19.50 

28.50 29.50 

38. 50 39.50 


RESPONSE MATRIX PHOTOFRACT IONS 


3.8652 0.6814 
0*1111 C.1024 
0.0682 0.0661 
0.047# C . 0456 


0.5321 0.3651 
0.0946 0.0877 
0.0640 -0.0618 
0.0437 0.0420 


0.2678 C.2C89 
0.0824 0.0783 
0.C597 0.0575 
0.0403 0.0387 


0. 1 735 C. 1500 
0.0758 0.0741 
0.0554 0.0533 
0.0372 0.0357 


0.1341 0.1214 
0.0722 0.0702 
0.0513 0.0494 
0.0343 0.0329 


INDEX 

1 

2 

3 

4 

5 

6 
‘7 

B 

9 


ENERGY 

O.C 

0.1659999E 00 
0.2790COOE 00 
0.51 40C 20F 00 
C.661SP0OE 00 
C.B350C00E 00 
C . 1 11 3999F 01 
0.1330C90E 01 
6 • 26 1 500 OE 01 


STO. DEV 

0.0 

0. I 707057E 01 
3. 1 TO 78 7ftF 01 
0 .560 564 35 0 0 
0.4791 l 705 00 
0.3917C66F 00 
C. 31 365725 00 
0.3161970E 00 
*•25114385 00 





GAMMA SOURCE 
SOURCE STRENGTH 
(CURIES! 


PEFERENCF SOURCE SOURCE 
ENERGY DIAMETER HALF-LIFE 
(MEV! (CM. I (MINUTES) 


NUM9ER OF 
PH A RUNS 
THIS SET 


NUMBER HALF-LIFE 

OF CHANNELS MULTIPLIER 
PER SPECTRUM 


TM228 1.C6C0 2. *150 


1.0000 0.5260E 07 


1 


400 0.S260E C6 


M22 M6 M2 


0 0 25 


MNX M0X MSM MS MX 

0 0 0 27 395 



SOURCE 
CRYSTAL 
DISTANCE 
( CM) 

32. JOClO 


COUNT ING 
DU RAT I ON 
(MT NUT E S ) 

1O.0C00C, 


REFERENCE SPECTRA 
TIME ZERO 

(OAYSI SHIFT 

( CHANNELS) 

I .00000 0.0 


8ACX GROUND BACKGROUND 
SIGNAL MULTIPLIER 


0 .'0 0.0 



ITERATING OUTPUT ON ITERATION LOOPS NUMBERED BELOV 
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SPCCTPU* NUMBER 


l FOR TM22B SOURCE 


I after background subtract ion » 


O. 0# 

SCS7. 9609. 

9156. 6323. 

3A4R. 3 A 3 1 * 

|9<»a» 1RR5. 

1215. 1315. 

891. 717. 

533. 561. 

*22. A60. 

Jt>3. 358. 

339. 374 • 

3 17. 2'*9. 

?«6. 713* 

s* no. 

238. . 126. 

tVl. 191. 

I 36. 1 79. 

1 9 1 . 210. 

246. «78. 

92. 96. 

SC. 56. 

52. 62. 

13. 25. 

29. 79. 

22 * IS. 

22. 23. 

17. 16. 

16. 21. 

21. 23. 

14. 15. 

15. 13. 

15. 23. 

29. '* 17. 

21. 17. 

16. 23. 

7. 12. 

5. B. 

6 . 1 . 

53. ft. 

1. 2. 


0. C. 

12019. .12709. 

7566. 6905. 

3267. 3075. 

1678. I 64 9. 

1233. 982. 

701. 673. 

511. 485. 

460. 428. 

Jfcl. 32 S. 

36 9. 331. 

274. 266. 

226. 224. 

299. 283. 

219. 195. 

216. 199. 

179. 211. 

21V. 193. 

ISO. 14C. 

95. lift. 

63. 54. 

665 . 392. 

40. 28. 

68. 23. 

17. 27. 

26. 19. 

22. 23. 

23. 26. 

22. 17. 

13. 19. 

18. 16. 

14. 19. 

19. 20. 

15. 18. 

21. 23. 

10 . 6 . 

7 . 4. 

1. C. 

2. 1. 

1. 2. 


9. 0. 

12765. 12294. 

6991. 5632. 

2942. 3708. 

1550. 1420. 

660. 897. 

698. 638. 

548, 625. 

•27. 640. 

343. 349. 

326. 280. 

271. 25S. 

21 3. 254. 

195. 221. 

193. 187. 

199. 191. 

197. 223. 

222. 2 32. 

137. 134. 

43. 75. 

57. 55. 

38. 33. 

34. 23. 

31. 26. 

16. 2 9. 

18. 23. 

16. 25. 

22. 2k. 

24. 10. 

15. 13. 

16. 26. 

22. 18. 

20. 13. 

19. 21. 

20. - 22. 

10. 17. 

6 . 1 . 

4. 1. 

O. 0. 

3. 3. 


0. 0. 

11802. 11155. 

5269 • 4923. 

2572. 2170. 

1309. 1252. 

849. nia. 

609. 553. 

4 S9 • 499. 

334. 411. 

355. 356. 

3St. . 287. 

21-Jm 237. 

205. 199. 

218. 205. 

177. 189. 

,-.196. 188. 

182. 20 1. 

218. 218. 

134.. i 113. 

76 . 68 • 

64. ‘SI • 

33. 36. 

24. 23. 

40. 43. 

25. 16. 

59. 31. 

19. 23. 

19, 20. 

24, 16. 

9. 20. 

26. 14. 

13. 17. 

21. 17. 

Id, 17. 

19. 9. 

6 . 6 . 

5. 3. 

6 • 6 . 

O * 0 * 

0. 1. 


0. no. 

10284. 9699. 

4416. 4 t 65. 

2051. 1966. 

1330. 1167. 

771. 76$. 

589. S78. 

467. 457. 

431. 670. 

330. 335. 

302. 278. 

264. 243. 

239. 202. 

219. 199. 

189. 227. 

190. 19C. 

2 32. 193. 

258. 234. 

107. |!2. 

54. 60. 

42. 46.. 

36. 25. . 

19. 2*. 

30. 26. 

23. 20. 

20. 25. 

27. 20. 

23. 25. 

14. 14. 

10. 25. 

19. 13. 

20. 25. 

20. IS. 

19. 21. 

7. 10. 

15. 4. 

3. 3. 

e. 96. 

1. 2. 

0. 0. 



UNKNOWN SPECTRUN 6EFURE PEAK FITTING 


l» • 

0. 

5. 

0. 

C. 

0. 

e. 

0. 

c • 

C. 

r. 

< m 


0. 

3. 

0. 

0. 

9. 

o. 

c. 

e. 

. • 

0. 

3. 

z . 

5632. 

5269. 

4923. 

44|6. 

4165. 

3548. 

'■•3631. 

3267. 

3075. 

29«2. 

3708 . 

2572. 

2170. 

2051 • 

1968. 

1998. 

1985. 

1676. 

1649. 

ISSO. 

1426. 

1308. 

1252. 

1 33C . 

1167. 

1215. 

1 115. 

1 ? 8 9 . 

982, 

881. 

897. 

849. 

818. 

771. 

765. 

"Cl. 

71 7. 

7* t • 

673. 

696. 

638. 

609. 

. 563. 

569. 

57R. 

533. 

561 • 

511. 

485. 

548. 

625. 

459. 

499. 

467. 

457. 

4 22. 

4 60 . 

4 60. 

428. 

427. 

640. 

384. 

411. 

431 • 

6 T C • 

363. 

355. 

361 . 

325. 

343. 

349. 

355 • 

356. 

330 . 

335. 

339. 

324. 

309. 

331 • 

32 6. 

240 • 

351 • 

287. 

37 2, 

278. 

917. 

>99. 

274. 

26 4. 

271. 

245. 

27C. 

237. 

264. 

243. 

24C. 

213, 

226. 

224, 

213. 

254. 

205. 

199. 

239. 

2C2. 

225. 

210. 

2 9: • 

293. 

195. 

22 1 • 

21«. 

2C5. 

219. 

199. 

236. 

326. 

zm 

195. 

193. 

- -187; 

177. 

. 1 89. 

189. 

227. 

191. 

191 • 

2<>6. 

193. 

199. 

l 9 | . 

198. 

188. 

19f . 

196, 

18* • 

1 79. 

1 79. 

2.71 . 

|97. 

223. 

182. 

20 1. 

232. 

1 93. 

191 • 

210. 

219. 

193, 

22? • 

232. 

218. 

2 1 R • 

2SR. 

234. 

246. 

1 78. 

15?. 

140. 

137. 

134. 

134. 

113. 

177. 

112. 

92. 

9B. 

95. 

110. 

83. 

75. 

76. 

68. 

54. 

66. 

SC. 

58. 

63. 

04, 

57. 

55. 

64. 

41. 

42. 

46. 

- - 52. 

a?. 

585. 

292. 

38. 

3 3. 

30. 

36. 

TP. 

75. 

33. 

25. 

47. 

24. 

34 . 

2 3. 

24. 

23. 

19. 

?4. 

29. 

79. 

65. 

2 3. 

31 • 

26. 

40. 

43. 

.1*. 

26. 

22. 

1 H. 

I 7. 

27. 

lb. 

28. 

25. 

16. 

23. 

20. 

22. 

23, 

26. 

19. 

18. 

23. 

50. 

31 • 

7C. 

75. 

. 17. 

16. 

2?. 

2 3. 

16. 

?S. 

16. 

23. 

?7, 

2C • 

16. 

„ .2 1 « 

_ 23. 

_ 24. 

. 22 . 

21 . 

. . 19. 

. 2 r t 

23. 

25. 

21. 

23, 

22. 

17. 

24. 

10. 

24. 

16. 

14. 

1 8. 

14. 

15, 

13. 

19. 

1 8. 

1 3. 

9. 

20. 

If m 

25. 

15. 

13. 

»«• 

16. 

1 =>. 

26. 

26. 

14. 

19. 

13. 

-IS... 

.. 23... 

A. „ 

19. . _ 

_,2 2. . 

. ..**• 

. J 3. _ 

17. 

20. 

2S. 

29. 

1 7. 

19. 

24. 

2f. 

13. 

2t. 

17. 

20. 

15. 

21 • 

17, 

15. 

1 1. 

19. 

21 • 

10. 

17. 

19. 

21 . 

1 6 a 

2 9, 

21 • 

23. 

21 . 

72. 

19. 

9. 

7. 

10. 

7. 

1 2, 

i: • 

6. 

It • 

17. 

6. 

6. 

15. 

4. 

5. 

8* 

7. 

4 . 

6 . 

1 • 

5. 

3. 

3. 

3. 

6. 

1. 

1. 

0. 

4. 

1 • 

6. 

6. 

0. 

96. 

53. 

S • 

2. 

1 . 

-6. 

0. 

9. 

0. 

1 . 

2. 

1. 

2. 

1 . 

2. 

3. 

3. 

6. 

1. 

0. 
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INOEX 


EFFICIENCY FACTORS 


ENERGY 

(MEV) 


AIR ABSORBER 

ATTENUATION ATTENUATION 


CRYSTAL 

EFFICIENCY 


TOTAL 

EFFICIENCY 


I 0*244516 CO 0.99S27E 00 0.762STE 00 


0 • 031 76E 00 


0*031276 CO 


PHOTON NUMBER a 0.4192T42E 04 

PHOTOFRACTIOn = t* 15930626 CO 


OISCRETE PHOTOP6AK FITTING OATA 


LOCAT ION 

ENERGY 

PULSE -HE IGHT 

STANDARD DEVIATION 

AOf A 

CHANNEL TO CHANNEL 

(MEV) 

(CHANNELS) 

(CHANNELS) 

< COUNT S/Tt ME 1 

35 37 

S*244S061E 0‘> 

0* 35S0000E 02 

C.O 

0*9SI0frCE C 3 



EFFICIENCY FACTORS 


INDEX 

ENERGY 

' AIR 

ABSORBER 

CRYSTAL 

total 



I ME V ) 

ATTENUATION 

ATTENUATION 

EFFICIENCY 

EFFICIENCY 


2 

C.5P098E 00 

0*995656 00 

3* 82 6 71 E CO 

0 *65423E CO 

PHOTON NUMBER 
PHOTOFRACTION 

0*S39C56 CP 

*•326**636 C4 
O.I33AI71F CC 


DISCRETE PHOTOPEAK FITTING DATA 


LUC AT ION 

.CHANNEL TO CH4NNEL 

ENERGY 
(MEV ) 

PULS6 -HEIGHT 
(CHANNELS) 

- STANDARD OF V 1 AT ION 

■ < Channels > 

area 

( COUNT S/T f“‘ 

AS 87 

* • S8A8 B-lflF OC 

0* 855C OGOE C2 

c*t 

0.2.T450CC6 


EFFICIENCY FACTORS 


ENERGY 

(MEVI 


AIR 

ATTENUATION 


AOSORBER 
ATTENUAT ion 


CRYSTAL 

EFFICIENCY 


TOTAL 

EFFICIENCY 


C.6IC43E *Z 0.99672E 00 0.82963E 00 0 .64623F 00 8.53450E CO 


PHOTON NUMBER 
PHOT OF R ACT ION 


0.3O88IISE C* 
« *12806986 00 


DISCRETE PHOTQPEAK FITTING DATA 


LOCAT ION 

CHANNEL TO CHANNEL 


ENERGY 
t HE V ) 


PULSE -HEIGHT 
(CHANNEL SI 


STANDARD DEVIATION 
(CHANNELS) 


AREA 

( COUNT S/T IMf ) 


0.6I6A3GBE Oc 


0.8950007E 02 


P.2T390C0E 03 


EFFICIENCY FACTORS 


ENERGY 

IMEV) 


AIR 

attenuation 


ABSORBER 

ATTENUATION 


CRYSTAL . 
EFFICIENCY 


total 

EFFICIENCY 


0.I46S6E Of 0.997848 00 G.88431E ?0 0 • 49655E Cw 0.4381SE TO 


PHtlTON NUMBER 
PHOT OFRACT ION 


T.3968964F. f.S 
0 • IS8532 JAF-f 1 


OISCRETE PHOTOPEAK FITTING DATA 


LOCATION 

ENERGY 

PULSE-HEIGHT 

ST AND ARO DEVIATION 

A 

CHANNEL TO CHANNEL 

INEVI 

(CHANNELS) 

(CHANNELS) 

( COUNT S/T I ME ) 

212 ’ 215 

**•146561 2E 01 

0.2127933E 33 

c.c 

C • 1 I S7GP0E 04 
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GAIN PARAMETERS AFTER C ALL DISCRT II 
0.0 400 AGO. 0300 AO. 0000 


0. 
0. 
3652. 
iea7. 
no a. 
606. 
A 6 3. 
356. 
JOT. 
278. 
252. 
178. 
152. 
160. 
ICO. 
Oi. 
70. 
too. 
4|. 
37. 
.4 3. 


16. 

21. 


«• 
0. 
O. 
3430. 
1773. 
1 20 a . 
6 15 . 
492. 
305. 
3C1. 
265. 
233. 
1 4 A. 
(37. 
247. 
ICP,. 
61. 
06. 
47. 


0. 
0. 
0. 
3111. 
I 565. 
1 171, 
602. 
443. 
396. 
302. 
252. 
2C7. 
155. 
217. 
145. 
121 . 

77. 

102 . 

27. 

56. 

52. 


2915. 
15 34. 

e68. 

360 ■ 

4 1 a. 

364. 
26 7. 
274. 
200 . 
152. 
2 1C . 
1 IS. 
112. 
127. 
73. 
28. 
76. 


19. 

23. 


279 2. 
1434. 
76 J. 
61 0. 
4 92. 
364. 
285. 
269. 
20 I. 
1 40. 
1 31. 
1 I 3. 


9 7. 
38. 


MAIN 

C. 0 

0. 
o, 
54 - 3 . 
2638 . 
1311 . 
779 . 
553 . 
559 . 
346 . 
291 • 
222. 
1 83 . 
1 62. 
147 . 
1 06 . 
102 . 
1 18 . 
102. 


21. 

23. 


0. 
5083. 
2455. 
1 190. 
731. 
525. 
39 3. 
325. 
29 S. 
292. 
200 . 
133. 
144. 

96. 

108. 


57. 
55. 
54, 
30. 
2* • 
40. 
25. 
59. 
10 . 
19. 


0. 
4739. 
20SS. 
1 136. 
700. 
482. 
433. 
353. 
295. 
227. 
168. 
127. 
130. 
106. 
97. 
95. 


4231. 
1937. 
1 215. 
65S. 
512. 
.401 • 
374. 
268. 
241 . 
196. 
167. 
143. 
10R. 

98. 
125. 
1 18. 


0. 
0. 
397 3. 
IB56. 
1054. 
654 . 
505. 
39 1 . 
343. 
273. 
215. 
176. 

130. 

122 . 

146. 

96. 

04. 

94. 


25. 

29. 

25. 


29. 

21. 

16. 


23. 

12 . 


17. 

17. 


2C • 

20. 


25. 

IS. 



NT 


SUBTRACTED DISCRETE PEAK PHOTON NUMBER C LU* 


EN£«Gr 

1 Mg vl 


INPUT SPECTPUM GAIN CHANGED Tu 4« CHANNELS 
GAIN CHANGE PATIO '* 4C0.C09UC/ 4C.iC903 


NUMBER FLUX 
I PHOTONS/CM* 4 2-SEC } 


1 

0.24 45061 E 

oc 

C.e373457E 

O 

2 

O.53808O8E 

00 

0.6SI I 977F 

00 

3 

0.6164398E 

CO 

0 . 796480 1 E 

CO 

A- 

0.I46S612E 

01 

0.7926548E 

01 


0 • 6ft 29 1 6 *E C 4 
0.253530 l E C4 
r.l*o2t9?F )4 
0.44 3o 4896 03 
5.26600UOE ‘•S 
-n.-t76C00'JE '3 
0.9300CCCE 02 


0-0 0.23479UE 05 *.2AS4916E 05 0.1409902E 05 

9.565C238E Z . 4 H.AA7!>«67E 04 1.3616I77E 04 0.2884473E 34 

C . 20 I 5 46 RE 04 0.1506''49E C4 3.1S22471E 04 0.I 339065F 04 

':.56fl*»43E ? 3 ".9234I24E C- 3 . 400 JiSSSE 03 0.517R294F 03 

0.4452463 c . 03 0.27 30 C 00 E 03 ^.3950 OOOE 03 0.2I2CCC0E 3 3 

O.I99?'|OOE 03 A.218COOOE C3 0.I85033GE 93 0. 1539OCOE C3 

** . 1 8600 OC E * 3 0.191C''0CE 03 3.18600GOE 03 0.17CC9C0E C3 

0.4S"0.100E 02 C.1 2 900 COE ^3 7.590000CE 02 3.13&C0G0E *02 


® 


f 


*f*srw« 


NORMAL I ZeO INPUT SPECTRUM 
3*0 0.0 0.2202E 

0.237TE-01 0.18936-01 0.1413c- 
9.41606-02 0.4J75E-02 0.25006 
9.16506-02 0.17446-02 0.1 79 IE 
INTERMEDIATE ITERATING OUTPUT 
0,0 0.0 0.223EE 

0.23T7E-01 0.13936-01 0.1*136 
0**1 60 6-02 ft,*t?5E-Q2 0.25606 
U.1650E-G2 0.I74AE-02 «.179t6 
INTERMEDIATE ITERATING OUTPUT 
0.189*6 00 0.I930F. OO 0.241 IE 
0.80326-02 0.700 26- 02 0 .5S98E 
0.1**06-02 0.12606-02 0.10426 
0.3 3 JOE — 0 3 0,26926-03 0.22036 
INTERMEDIATE ITERATING OUTPUT 
0.0 3.0 0 • I 24 56 

0.53106-01 O. *0156-01 0.259SE 
0.69236-02 C. 05066-02 0.26626 
0.30476-02 0 , *90 9E— 0 2 0 .70526 
INTERMEDIATE ITERATING OUTPUT 
0.26966 00 0 . 2 8 ? 9E 00 0.27076 
0.22076-0 1 0.1 7956-0 1 0.I4C8F. 
O. 43416-02 0.4107 E-C2 0.360 IE- 
0.34396-02 0.327SE-02 0.3I48E 
INTERMEDIATE ITERATING OUTPUT 
0-0 0.0 0.A397E 

0. 57246-01 0. 41536-01 9.2*t6E 
0.76296-02 0.10626-01 0.17096 
0.79416-030.15346-02 0.2463E 
INT ERRED I ATE ITERATING OUTPUT 
0.2715E 00 0.28666 OC 0.2560E 
0.25476-01 0.21076-01 0.1656E 
0.3476E-02 6. 32406-02 0.2593E 
0 . 2031 E-C 2 C. 20186-02 0.27986 
INTERMEDIATE ITfPATlNG OUTPUT 
O.C 0.0 0.64766 

D. 49576-01 0.32656-01 0.1704E 
0. 10576-01 0.17176-01 0.19076 
0.20206-03 0 .60 726— 03 0.10356 
INTERMEDIATE ITEPATING OUTPUT 
6 . 262 46 CO 0.27036 OC 0.2392E 
0. 24736-01 0.21136-01 0.17406 
C.303GE-C2 0 .35376— 02 0 .2277E 
U . 26 3 1 6—0 2 0.26696-02 C ,26846 

intermediate iterating output 

0.0 0.0 9.SS36E 

0.400 IE— 0 1 f. 27426-01 0.11646 
C. 11696-01 0.22466-01 0.24336 
C. 1 1326-03 ft. 26316-93 0 .46S6E 
INTERMEDIATE iterating output 
0 .26366 CO 0.2904E OO0.2367E 
0.22726-01 <5.1 9256 — 01 0.16026 
0.42906-02 C,. 39556-92 0 .2265E 
0.25426-02 0.26C4E-02 0 .2&36E 

intermediate iterating output 
0.0 0.0 0,51496 

0.5t23E-Dl 0.26066-91 0,10266 
0. 11346-01 0. 2 3726-0 1 0.27496 
0.73516-04 3.1T62F-03 0.31656 
INTERMEDIATE ITERATING OUTPUT 
0.2643E CO 0.20126 OO 0.23646 
0.22276—9 I 0. I055E-UI 0,1 5326 
0.44256-02 0.40B26-02 0.22906 
0. 25156-02 0.25056-02 0.26236 
Intermediate iterating output 

0.0 0.0 0.393 26 

0.64266-01 0.321 2E-0 1 C. 96076 
3.761 36— C 2 O.23S0E-O1 9.*08bF 
0.95306-95 0.2S6AE-04 D.48J1E 
INTERMEDIATE ITERATING OUTPUT 
0.25726 OO 0.77366 00 0.2251E 
0.23716-01 0.10696-01 0.14386 
0.45246-02 O.4743F-02 0,24076 
C .24556-3 2 C .25446-02 0 .25956 
INTERMEDIATE ITERATING OUTPUT 
0.0 0.0 0.36926 

0.60 126-3 1 * , 303 26- 0 l 0 .7 2f 26 
3.51 586-C2 0.217 OE- 0 1 0.41526 
ft. 1 3296-05 ■'.39T2E-C5 0.7b0fiE 
INTERMEDIATE ITERATING OUTPUT 
0 .25656 f v ■'•273 6E 00 **.22196 
3 .24 296 -9 l C.1950E-01 8.150*6 
U. 44536-02 1.42306-02 0.262*6 
" C . 24 376-C 2 7.251 2E-02 0 .2539F 
ITERATED SPECTRUM 
0.257 1 E 00 0.27446 00 0.22236 
- .24 1 7£-0 1 r.I963E-fJl C. 15246 
0 • 44 23E— 0 2 7.4226E-C2 0.26456 
O.2434E-02 C. 25306-62 6 .2588F 


03 
0 1 
-0 2 
-0 2 
I IT, 
00 
01 
-02 
-0 2 
I IT, 
00 
-02 
-02 
-03 
< IT. 
00 
01 
-02 
-02 
C IT. 
00 
-01 
02 
-0 2 
( IT. 
-01 
-01 
-02 
-0 2 
<17. 


-C 2 
02 

I I T . 
-01 
-01 
-02 
-02 
I 1 T « 
30 
-.71 
-02 
62 
(IT. 
-01 
-0 I 
-0 2 
— 03 
1 IT . 
00 
-01 
02 
-62 
I I T, 
-? 1 
:-Di 
-6 2 
-03 
I IT . 
00 
ri 
-0 2 
-6 2 
(IT, 
-01 
-02 
-02 
-0 4 
< I T . 


-0 2 
-C2 


-C 2 
-62 
-05 
(IT. 

-0 1 
-0 2 
-02 


-6! 
-0 2 
-C 2 


.25186 00 

0. 

13225 00 

0. 

90926 —0 1 

0 

.53266-01 

0. 

. 14286-0 1 

0. 

12566-01 

0. 

99606-02 

0 

.90016-02 

0. 

•370*6-02 

0. 

1 908E-O2 

0. 

2*9*6-02 

0 

.16666-02 

0. 

.174*e-02 

0. 

15946-02 

0. 

87212-03 

0 

.42206—03 

0. 

MN, AND PHI! 

I > ) 1 


1 




•25186 00 

0. 

13226 00 

0. 

80926-01 

0 

.53266-01 

0. 

• 14286-01 

0. 

12 566-01 

0. 

9960E-0 2 

0 

.90016-02 

0. 

.370*6-02 

0. 

1 9886-02 

0. 

249*6-02 

0 

.10666-02 

0, 

.17446-02 

0. 

15946-02 

0. 

07216-03 

0 

.42206-03 

0. 

MN, AND PP<| 

> 1 1 


1 




• 151 16 00 

0. 

67606-0 1 

0. 

38346-01 

0 

•24876-01 

0. 

.40166-02 

0. 

39056-02 

0. 

3183E-02 

0 

.27396-02 

0. 

. 99S7E-03 

0. 

00086-03 

0. 

74726-03 

0 

.63456-03 

0. 

• 16776-03 

0. 

1 167E-03 

0. 

S7046-04 

0 

.22746-04 

0. 

MN. AND PH I < 

II) 3 


3 




. 36 4 76 00 

o. 

22526 00 

0. 

I 4626 00 

c 

.934 4E-0I 

0. 

. 342 16-01 

0. 

33146-01 

0. 

25056-01 

0 

.24416-01 

0 

.814 16-02 

*)• 

1 7476-02 

0. 

3633E-02 

0 

•IB76E-C2 

0. 

• 1C48E-01 

0. 

I566E-01 

0. 

I024F-0 1 

0 

,68666-02 

0. 

MN. AND PPII 

» » 3 


3 




.24516 C9 

0. 

12676 00 

0. 

77336-0 l 

0 

•51726-01 

0. 

. 1 287E-0I 

0. 

10 726-01 

0. 

83*06—02 

0 

.7*236-02 

0 

.30656-02 

0. 

34 906-02 

0. 

36396— 02 

0 

. 3591 E— 02 

0. 

•26065- >2 

0. 

19*26-02 

0. 

IC09E-02 

0 

.4443E-03 

0 

MN. ANO PH I ( 

111 5 


5 




.37136 00 

0. 

2340E 00 

c. 

1520E OO 

0 

•94366-01 

0 

•39S4E-01 

0. 

4334E-71 

9. 

3578E-01 

0 

.37226-0 1 

0. 

.91706-02 

0. 

7143E-03 

0 

21286-02 

0 

. 62* 86— C 3 

0. 

.51* 506-0? 

0. 

U285-01 

0. 

01 0SE-02 

c 

.63846-02 

0 

MN, AND PPII 

) 1 5 


S 




.25406 0-3 

0. 

13J7E CO 

0. 

82*96-0 1 

0 

.65216-01 

G. 

>. 15J3E-01 

0. 

1 2 586—0 1 

0. 

92 1 86-02 

0 

.80526-02 

0 

.291 46-02 

7. 

243CE-02 

0. 

25796-02 

0 

•2577E-C2 

0. 

• 23186-02 

0. 

1747E-02 

0. 

92216-73 

c 

.42586-03 

0. 

MN, AND PHlI 

11 1 7 


7 




.36 9 76 07 

0. 

23276 00 

c. 

14936 00 

0 

.90146-01 

0 

• J2266-91 

0. 

4G23E-01 

0. 

30276-0 1 

0 

.42846-01 

0 

. 1492F-01 

0. 

51816-03 

0. 

21*56-02 

0 

•35376-03 

0. 

« 294 C6— >2 

0. 

96 2 96 - 02 

G 

73926-02 

0 

•6302E-0? 

0. 

MN, ANO PP(l 

> » 7 


7 




.24966 03 

0. 

13036 00 

0. 

79*66-0 1 

0 

.52206-01 

0. 

• 16356-31 

0. 

13796-01 

0. 

10536-0 1 

0 

.94736-02 

0 

.29946-02 

<3. 

21206-02 

9. 

22876-02 

0 

•22686-02 

0 

• 221 Of -02 

0. 

16 756-72 

0. 

89346-03 

9 

.42276-03 

ft 

MN. ANO PH 1 { 

111 9 


9 




• J7426 00 

0. 

23846 00 

0. 

15496 00 

0 

. 9508E-C 1 

0. 

.251 76-01 

>. 

33906-01 

0. 

33066-01 

0 

.38386-01 

0. 

.21 7CF-0I 

0. 

46066- 0 J 

0. 

26236-02 

0 

2* 79E-C3 

0. 

. 10576-02 

0. 

00265-02 

0. 

70996-02 

0 

.62886-02 

0. 

MN, ANO PP(I 

1 1 9 


9 




•25266 OC 

0. 

1324c DO 

0. 

8039E-0 l 

0 

.51 85E-0 l 

c. 

. 15206-01 

0. 

1310E-71 

0. 

lCSlf-01 

0 

.97076-02 

0 

.33 146-02 

c. 

20946-02 

0. 

2191E-02 

0 

•2 1366-02 

0. 

.21566-02 

0. 

16416-02 

0. 

83176-03 

7 

•4221E-C3 

0 

MN, AND PH I ( 

III 19 


10 




• 37 3C6 00 

0. 

2 3 026 03 

0. 

15596 00 

0 

.97606-01 

0. 

.23516-01 

7. 

32 305-01 

e. 

321 06-01 

0 

.35906-0 i 

0 

• 24 266 — 0 1 

0. 

46476-03 

0. 

2987E-02 

0 

.21656-03 

0, 

.15026-02 

0. 
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INTEGRATED RESULTS AT SOURCE AND CRYSTAL 
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AT THE SOURCE CYLINDER 

PHOTON DOSE / SOURCE EMITTED BETA NUMBER ( R/HP » /< 3ETA/SEC » = 3 . 32 * 720 1 E- 1 1 
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PHOTOPEAK AND BACKSCATTER PEAK DISTRIBUTIONS 
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APPENDIX V 


• Photopeak and Backscatter Peak Distributions 

Figures V-l through V-8 give the residual spectral count distributions in the 

photopeak region after systematic fitting and subtraction of the Gaussian 

function. The residuals are approximately zero at channels greater than 
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the Gaussian mean pulse height. For Ce and Hg the residuals below 
mean pulse height are as expected, i.e. , the Compton tail appears regular 
in shape. The Compton tail of the other standards exhibits peak assymetry, 
•perhaps associated with Ge(Li) electron-hole trapping. A more detailed 
analysis was not possible within the economic constraints of the present 
work . 

Figures V-9 through V-l 7 (generated by subroutine XPLOT) give the generally 
very good agreement between the fitted Gaussian function (zeros' i.e. , 0) 
and the experimental photopeaks (ex's i.e. , x); the asterisks indicate x and o 
superimposed. In these figures the true photopeak channel is obtained by 
" adding the figure specified-number to plot channels (at bottom of figure) . 

Figure V-18 shows the normalized backscatter peak distributions, with respect 

.to unit pulse height .(200 channels) and photopeak area. . These peaks were 

obtained after fitting a straight line base through counts on both sides of • 

the peak region (see FITLIN description in Section 2. 2. 2. 4) . All peaks ex- 

139 139 

hibit a regular shape pattern with the exception of Ce ; Ce continuum 
— counts were statiscally poor and -thus this may account in part for spurious 
..— region between .channels .10 . and 20 in Figure Vrl8. Figure V-19 presents the 
backscatter peak height as a function of energy. The behaviour is seen to 
be satisfactorily regular. 
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Ce 1 , E => 0.166 MeV 
Maximum Count = 40,357 
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Hg^iw E = o 279 MeV 
Maximum Count = 7,493 









Co , E » 1.333 MeV j 
Maximum Count = 57,738 
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Add 335 to Channel 1 
Figure V-9 

Ce 139 . E = .166 MeV 
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Add 3S4 to Channel 1 
Figure V-IO* 
Kg 203 , E = ,279 MeV 
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Add 378 to Channel 1 
Figure V- 11 
Sr 85 , E = .514 MeV 
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Add 366 to Channel 1 
"Figure V- 12 
C s 137 E = 6616 MeV 
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Add 368 to Channel 1 
Figure V-13 
Mn 54 , E = .835 MeV 
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Add 378 to Channel 1 
Figure V-14 

Zn 65 , E = 1.114 MeV 
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Add 379 to Channel 1 
Figure V-15 

"Co 60 , E =’1:333 MeV 
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Figure V-16 
Zn 65 . E = 0.51 MeV 
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Figure V-17 
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Note: Backscatter peaks shown are normalized to photopeak unit area and pulse-height. 



Normalized Channels 
Figure V-18 

Normalized Backscatter Peaks 




Photon Energy (MeV) 

Figure V-19 

Backscatter Peak Height as a Function of Photon Energy 






APPENDIX VI 


REPRODUCTION OF APPENDIX II OF REFERENCE ( 2 ): 
PHOTOPEAK FUNCTION FITTING 

Note: The Following Are Approximately Equivalent in This 
Appendix: 


CUBED , 

read as 

CUGEL 

STDFIT , 

read as 

STDFT3 

GUESS, 

read as 

PKFUN 

PHOFRA , 

read as 

RESFUN 
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APPENDIX II 

PHOTOPEAK FUNCTION FITTING 


The pulse-height analyzer spectral photopeak counts, y(x^), 
are fitted to the Gaussian-plus-straight-line non-linear 
function 

2 


f (x.) = f (x. ; p J = 


Gp 3 e 




2p 2 ‘ 


+ P 4 X i + P 5 


( 1 ) 


where 


Pi 

P2 

P 3 

P.4 

P5 

G 

i 

j 


= photopeak mean pulse-height. 

= photopeak standard deviation. 

= photopeak area. 

= slope of photopeak assumed straight-line base. 

= intercept of photpeak assumed straight-line base. 

= 0.3989423, a Gaussian constant. 

= JL, JL+ 1 , , n ; J and n are input to code CUBED. 

= 1, 2, m; m=5 in equation (1), and in code CUBED 


The partial derivatives of equation (1) , with respect to the 
parameters, p^, are determined as 

f 


'1 


i-f 

* 1 

= f (x.) i 

f ; 1 

x i “ PI i 

2 

U p ij 

1 1 
i 

l P 2 Z 'j 

\ 

j dt \ 

f Wi 

'll X i " P 1 \ 2 -1. 

\ dP 2 J 

. = 

1 

1 ’ p 2 / j 


( ( 2 ) 




= f (Xjl'/Pj 


\ 





where 

. f (x/ = f (x.) - p 4 x. - P 5 

Equations (1) and (2) are coded in subprogram FUNUS. Equation 

(1) is fitted to the experimental data, (x , y ) , according to 

i i (34) 

the iterative least-squares method of differential correction 
it is coded in subprogram STDFIT. This method, as it is applied 
in code CUBED, is outlined as follows: 


A set of non-linear residual equations are defined and after 
some manipulation expressed as first linear approximations. An 
initial estimate of values of the fitting function parameters is 
"-employed for the first approximation (iteration) . The linearized 
....approximation residual equations are .minimized by the method of 
least-squares such as to generate a set of normal equations which 
~ a-re-in turn solved to determine- the coefficients . These dif- 
ferential correction coefficients are applied additively to the 
current (initial on first iteration) parameter values to obtain 
the values for the next (second, third, etc.) iteration. This is 
repeated until the sum of the squares of the residuals (between 
function and experimental values) differ by less then some preas- 
signed value, as determined for consecutive iterations. 

The set of non-linear residual equations are defined as; 
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-The set of non-linear residual equations are defined as: 


= f (x i ; p.( k >) - y (x i ) 


( 3 ) 


which may be rewritten as 

R. = f (x. ; p. (k) + q (k )) - y (x.) 

1 1 3 3 i 


(4) 


where 


- Pj ^ = initially estimated value of j*"* 1 parameter, 

p j ^ = value of parameter for iteration k. 

k = iteration index 


PO = D (k) _ 
l 3 P j *■ 3 


q4“' =. - p., differential correction coefficient 


(ideally equal to zero) .• 

Expanding equation (4) by means of Taylor's theorem for a function 
of several variables, it may be seen that 


Rj = f (x. ; p^) - y (x.) + £ q.^ 


S.f 


ML 

j 


o 




(5) 


where 


b = neglected higher order terms in p j . 


Thus equation (5) can ^be expressed as: 

... m 


r. = r - + z 

l i . 


(k) 


3=1 


’j 


_o. 

dp WJi 

J 


a set of residual equations , linear in p . 

; ' " " ' • • • j 

Minimizing as 


(6) 


n 


I 

i=4 


R. 


= u( Pj (k) ) 


(7) 
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“The -normal equations may be written as: 


r— \ ] 



f 

) f f I q.+ 

r p i p ij i 1 1 

) f f 
P ! p 2j 

q 2 +-.-+| 

i l 

Tf f 
[L Pi p m | 


q + 

m *— p 


Yi 1 

p, i 


E 


f £ q. + 
P 2 P 1 i 1 


Y 


i f I q,+ 
P 2 p 2/i 2 


I 


f f 
2 p m/i 


r\ ■ 

q + / f r. 

L Po l 


= 0 


V f f 

|2— P„, P, 
m l 


q + I^Tf f j q +. . .+ 
1 '^ p m p 2^ 2 


h 


Yf f q + Vf r = o 

L. P m P m , m p 1 j 

m m ji m 


( 8 ) 


fk) 

and solved for the differential correction coefficients 
Iterating is continued with the iteration parameter values 
determined as 


(k+1) = (k) (k) 

3 j D. 


(9) 


until the arresting criterion employed is satisfied,. Iterating 
is arrested when 


(k-1) 0 (k) 



where 

e ' = “ an “assigned tolerance value ; e ' ” = 10 ~ in code "CUBED 


subprogram STDFIT. 

S (k) = Y (y (x ) - f (x ; p.^) ) 2 . W (x ) 

A ^ * J ^ 

i=i 

“W(x^)= set of Statistical weights; = |(y (x^n^J ^ in 
code CUBED subprogram STDFIT. 
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In general, subprogram STDFIT ceased fitting equation (1) at 
k=5. Subprogram GUESS communicates the p^ to subprogram 
STDFIT semi-automatically , i.e., it requires and n, the 
lower and upper fitting indices to be input to subprogram 
PHOFRA (encoded as NSJ and NFNJ) . Equation (8) is solved 

( 35 ) 

according to the conventional Gauss-Jordan pivoting method' ' 
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